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INTRODUCTION 
For  several  years,  this report  has  been  introduced  by  a  brief 
review  of  the  technical,  economic  and  social aspects  of the 
coal  mining  industry in order  to  put  the  safety  and  health 
factors  in their  proper  perspective. 
As  a  result  of its wider  terms  of reference,  the  MSHC  hopes 
to  extend  the  scope  of this  review  to  cover all the  extrac-
tive  industries.  A first step in this direction is  made  this 
year  under  item 1.2,  dealing with  just a  small  number  of 
production  and  manpower  aspects  for  a  limited number  of 
extracted minerals.  Subsequent  reports  will  cover  the  field 
more  fully. 
1.1.  Coal  mining activities 
1.1.1. 
The  statistics given  below  are  drawn  from  the  bulletin 
published  by  the Statistical Office  of  the  European  Communi-
ties  on  20  January  1978  and  from  information supplied  by  the 
national  mining authorities  (see  following table). 
The  situation in  the  coal  mining  industry in 1977  was  charac-
terized  by  a  low  level  of  demand  and  increased  imports  of 
coal,  resulting in an  appreciable  growth  in stocks  of coal 
and  coke-oven  coke  and  a  further  fall in  production. 
Coal  production  - at  240.4 million  tonnes  - was  3  %  lower 
than  the  previous year's figure  of  247.7  million  tonnes. 
Thus  the  decline  in coal  production has  continued,  with 
only  240  million  tonnes  produced  (220  million tonnes  coal 
equivalent),  well  below  the  Council  of  the  European  Communi-
ties'  1985  target  of  250  million  tonnes. 
The  fall-off in  demand  for  coal  was  similar to  that  in 1976 
at  more  than  9  million  tonnes.  This  was  due  to  the  fact  that, 
despite  an  increase  of  2.2  million  tonnes  in deliveries  to 
power  stations,  the  crisis in  the  steel industry  caused  a 
record decline  of  11  million tonnes  in deliveries  to  coking 
plants. 
In  general  there  was  a  decrease  in the  number  of  persons 
employed  in all countries  (a reduction  of 2.3 %  tor  the 4 
Eur.  S  0  F 
Produothm  (IU o t) 1975  256,9  99,2  22,4 
I  I  1976  247,7  96,3  21,9 
I  I  1977  24o,4  91,2  21,3 
Perc•taoe change  1975/1976  - 3,6  - 2,9  - 2,4 
Percentage  cbange  1977/1976  - 31o  - 5,3  - ~.7 
lnderground  producttv,ty- OMS  tn  kg 
1976  356o  4153  2781 
1977  3528  4139  29o7 
Percutage chuge 1977/1976  - o,9  - o,3  + 4,5 
·lndergrouna workers  on  books  (1ooo) 
Average  1976  331,8  lo5 18  38,1 
Averttt 1977  324,1  lo312  35,7 
Ptrc•tage change  1977/1976  - 2,3  - 2,5  - 6,4 
.. 
11.} 
.la•ber of working •hes at the  end  of 
1976  322  43  27 
1977  313  43  27 
Capactty 8Mndoned  tn  1977  Un  Mh t)  o,8  - -
Ptthead  coal  stacks  {1ooo  t} at the 
•cl of  1176  29,6  12,5  4,4 
1877  32,8  17,1  5,o 
P.trcentq:e cltuot 1177/1976  + lo16  + 36,9  +14 1o 
Coke  stocks bald tt cokfng pla.ts it 
the •d o1  1971  18,4  12,8  1,5 
1977  21,2  15,2  1,4 
Peroeatage  change  1177/1 976  + 15,7  + 19,1  - 1o,o 
l~·tw  of olt,.t ,reduHd by  •··  ......  89,9  Wechahecl v1nntng 1175  97,3  97,9 
1976  97,7  98,4  86,9 
1177  95,3  98,8  87,o 
Powered ..,,ortt  1975  83,8  81,2  41,2 
1976  86,9  86,3  41,7 
1971  87,4  89,6  42,o5 
Source•  IUrcstat statistical te1gram  2o.1.1978 
1) Mining authori  t iea 
I  B  U.K. 
o12  7,5  127,8 
o,2  7,2  122,2 
o12  7,1  12o,8 
- - 3,2  - 4,4 
- - 2,3  - 1,2 
- 2524  34o6 
- 2717  3338 
- + 7,6  - 21o 
o12  17,7  169,7 
o12  15,9  168,7 
- - lo12  - o,6 
- 12  24o 
- lo  231  - o,2  o16 
o1o1  1,1  11,6 
o,ol  o,1  1o,o  - - 35,2  - 14,4 
o.,9  o,l  3,o 
o19  o11  3,6 
- 2,3  f+- 4,3  + 2o,l 
- 95,9  98,3  - 97,9  98,6 
- loo  93,8 
- 53,2  ~4.5 
- 56,5  96,5 
- 61,1  95,2 1.1.2. 
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Community  in total),  whilst  there  was  a  slight tall in the 
output  per  manshitt  ot 0.9  %,  remaining at about  3.530  tonnea 
per  shittworked. 
General  review  ot underground  accidents  in coal  mines 
This  year  the  analysis  can  cover  the  whole  of  the  Community 
of  Nine,  the  number  of hours  worked  being  577.59 million, 
compared  with 587.60 million in 1976. 
1.1.2.1.  Accidents  resulting in an  absence  from  work  ot between  4  and 
20  days  numbered  57.526,  giving a  frequency rate  (number  ot 
accidents  into  number  ot nours  worked)  ot 99.59,  compared 
with 100.94 in 1976,  i.e.  a  1~34 %  decrease. 
1.1.2.2.  Accidents resulting in an  absence  ot between  21  and  56  days 
numbered  23  779,  giving a  frequency  rate  of  41.17,  compared 
with  42.10  in 1976,  i.e.  a  2.21 %  decrease. 
1.1.2.3.  Accidents resulting in an  absence  ot more  than  56  days  num-
bered  6  637,  giving a  frequency rate  of 11.49,  compared with 
11.74 in 1976,  i.e.  a  2.13 %decrease. 
1.1.2.4.  There  were  116 fatal accidents  (including one  group accident 
with  7  fatalities),  compared  with 170  such accidents  in 1976 
(including two  group  accidents with 18 fatalities). 
The  frequency  rates were 
- 0.201  as against  0.300  in 1976,  i.e.  a  33  ~ decrease 
(including the  group accidents) 
- 0.189 as against  0.259  in 1976,  i.e.  a  27 %  decreaae 
(excluding the  victims  ot  group accidents). 
1.1.2.5.  The  total number  of accident  victims  (i.e. fatalities  plus 
casualties resulting in at least tour daya'  absence  troa 
work)  was  88  058,  giving a  frequency rate  ot 152.45,  com-
pared  with 155.07 in 1976  - a  1.69 % decrease 6 
1.2.  Other  mineral-extracting industries 
As  the  responsibilities  of  the  MSHC  had  been  extended  to all 
mineral-extracting industries  on  27  June  1974,  it was  natural 
that  the  customary  review  of  coal  mining activities  should  be 
supplemented  by  a  report  on  the  other mineral-extracting 
industries.  The  MSHC  agreed  on  the  desirability of  this step 
on  27  October  1977.  It asked  the  Secretariat to  try to  com-
pile initial data  on  these  industries for  inclusion in the 
15th Report,  being well  aware  of  the  difficulties  involved 
in drawing  up  one  or  more  tables  containing the  same  stan-
dardized  data  for  the  other mineral-extracting industries  as 
for  the  coal-mining sector. 
For  these  industries  there  is  no  universal statistical sur-
vey at international  or  even national  level  which  covers all 
the  technical-economic,  social  and  safety aspects already 
included  in  the  review  of  the  coal-mining industry.  The 
Community  statistics published  by  Eurostat  on  the  mineral-
extracting industries relate  only  to  certain substances  and 
include  no  data  on  the  workforce  except  in the  case  of  coal 
and  steel. 
The  Working Party  on  Common  Accident Statistics discussed 
these Eurostat  data  and  decided  that despite  their short-
comings  they  could  be  used  as  an initial basis for  an  attempt 
at  an  outline  to  be  published in the  present Report,  as 
there  was  no  time  tor  the  authorities  of  the  Member  States 
to  obtain data  on  items  other  than  those  covered,  albeit 
very  incompletely,  by  the  Eurostat statistics. 
For  these reasons it was  decided  that  the  fields  to  be 
covered  this year  were  as  follows  : 
- coal,  lignite,  oil,  natural  gas 
- iron ore,  bauxite,  copper,  lead  and  zinc  ores 
- potash salts,  rock salt  ; 
- marble,  slate,  foundry  and  other industrial sands, 
alluvial sands  and  gravel. 7 
The  Working  Party  was  aware  that  this initial outline  would 
fail  to  include  materials  which  in certain countries  were 
comparatively  important either in  terms  of  volume  (limestone, 
chalk,  hard  and  crushed  stone,  clay,  gypsum  etc.)  or  in 
technical  or  economic  terms  despite  a  generally  low  level  of 
production  (fluorspar,  graphite  or  uranium  ore,  which  has 
been  omitted  because  it does  not fall within  the  remit  of 
the  MSHC). 
The  Working Party also  decided  that  the  following  information 
should  be  provided this year  :  type  of  workings  (deep  mining, 
open  cut  mining  or  boreholes),  number  of  production units  or 
undertakings,  output  and  workforce  employed  to  obtain this 
output. 
The  competent  mining authorities  provided  the  relevant infor-
mation tor all mineral-extracting industries  in certain 
countries  but  not  in all. 
The  Secretariat has  not  combined  these  data  in  a  single 
Community  table  in order  to  avoid unjustified comparison  ot 
figures  which  have  not  been  compiled  on  the  same  basis.  The 
statistics are  therefore  presented  separately for  each  country 
in  a  form  which  includes  some  supplementary information that is 
available.  As  the  1977  data  for  certain countries  were  not  yet 
to  hand  in July  1978  they  have,  aa  an  exceptional aeaaure,  been 
replaced  by  the  1976  data  to  avoid  any  delay in publication 
ot this Report. 
The  tables are  appended  as  Annex  10. 
The  MSHC  emphasizes  that  these  tables  are  not  exhaustive  or 
comparable.  It has  decided  that  this rough  outline is to  be 
included  in the  15th Report  on  the  grounds  that despite its 
shortcomings it gives  some  impression  of  the  scale  ot 
mineral-extracting activities other  that  the  coal-mining 
industry. 
The  Working  Party  on  Common  Accident  Statistics has  been 
instructed to  devise  a  more  exhaustive  and  uniform statistic 
for  subsequent reports. 1.3. 
1.3.1. 
1.3.2. 
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General  activities ot the  Mines  Safety  and  Health  Commission 
Meetings  held 
The  Mines  Safety and  Health  Commission  met  on  23  March, 
5  July  and  27  October  1977,  preparatory meetings  of  the 
Restricted  Committee  being held  on  22  March,  4  July and 
27  October  1977.  Celebrations  to  mark  the  20th anniversary 
of  the  founding  of  the  MSHC  were  held  on  22  and  23  November 
1977.  The  working  parties  and  their  committees  of experts 
met  on  38  occasions  ;  many  of  these  were  preceeded  by 
meetings  of editorial  committees. 
Thanks  to  the  assistance  of  a  national  expert  mining  engineer, 
meetings  were  held  at  normal  intervals,  despite  the  restric-
tion  imposed  on  the  appointment  of  a  principal admininstrator. 
Group  accidents 
1977  saw  one  group  accident  (i.e.  an  accident resulting in 
the  death  or  injury with eight  weeks'  absence  from  work  of 
at least  5  victims).  On  27  October,  a  conveyor  belt fire  at 
the  'Schlagel  und  Eisen'  Mine  at  Harten  (Federal Republic 
of  Germany)  resulted  in the  death  of  a  miner  and  of six 
rescue  workers.  The  circumstances  surruunding this accident 
were  discussed  by  the  MSHC  on  6  April  1978,  and  the  Working 
Party  on  Rescue  Arrangements,  Mine  Fires  and  Underground 
Combustion  and  its Committee  of Experts  on  Fire-resistant 
Conveyor  Belts  and  Other  Long  Items  of Plant also  studied 
the  matter  without  delay.  A  report  will  be  published  in the 
16th Report  of the  MSHC. 
Decisions  of  the  Mines  Safety and  Health  Commission 
At  its meeting  on  23  March  1977,  the  MSHC  approved  the 
following five  reports  and  requested  that  they  be  published 
as  annexes  to  the  14th Report  to  ensure  more  rapid  dissemi-
nation. 9 
1.3.3.1.  The  9th report  on  mine  rescue  services,  a  bi-annual report 
for  the  use  of  rescue  officers,  giving  the  addresses  of 
mine  rescue  services'  coordinating agencies,  their available 
manpower  and  apparatus  and  the  main  established  techniques 
as  at  31.12.1975  (Annex  6  to  the  14th Report). 
1.3.3.2.  A  report  on  the  "Use  of filter self-rescuers  in European 
coal  mines  - Part  II.  Maintenance  and  Training"  (Annex  VII 
to  the  14th Report). 
1.3.3.3.  A  memorandum  on  the  "Neutralization  of  mine  fires  by  the 
injection of  nitrogen"  (Annex  VIII  to  the  14th Report). 
1.3.3.4.  "Notes  for  guidance  on  the  measures  to  be  taken  to  stabilize 
ventilation in the  even  of  open  fires  underground  (except  in 
shafts)"  (Annex  IX  to  the  14th Report). 
1.3.3.5.  A  "First report  on  ignitions  of  firedamp  by  power  loaders 
and  heading  machines"  (Annex  X  to  the  14th Report). 
The  first four  reports  presented  by  the  Working  Party  on 
Rescue  Arrangements,  Mine  Fires  and  Underground  Combustion 
(ct.  Chapter  2.1.)  were  submitted  to  the  governments  of  the 
Member  States for  information in accordance  with Articles  3 
and  6  of  the  MSHC'  terms  of  reference. 
The  fifth report,  presented  by  the  Working  Party  on  Ventila-
tion,  Firedamp  and  Other  Mine  Gases  (of.  Chapter  2.8.), 
includes  not  only  information  aimed  at  improving safety,  but 
also  research  proposals  which  the  MSHC  is asking  the  govern-
ments  of  the  Member  States  to  encourage  in accordance  with 
Articles  1  and  4  of its terms  of reference. 
In addition,  at its meeting  on  5  July 1977,  the  MSHC  adopted 
the  following  two  reports  : 
1.3.3.6.  "Strata reinforcement  by  bolting,  dowelling  and  injection 
techniques  in European  coal  mines",  drawn  up  by  the  Working 
Party  on  Strata Control  and  Stability of  Ground  (of.  Chapter 
2.10.).  This  document  was  submitted  to  interested parties 
for  information  and  to  the  governments  of  the  Member  States 
in accordance  with Articles  1  and  4  of  the  MSHC's  terms  of 
reference  (Annex  VII  to  the  present report). 10 
1.3.3.7.  "Recommendations  on  the  installation of  water  barriers as 
protection against  dust  explosions  underground".  This  propo-
sal  was  submitted  to  the  governments  of  the  Member  States  to 
improve  safety in coal  mines  in accordance  with Article  1  of 
the  MSHC'  terms  ot reference  and  tor action in accordance 
with Article  4.  (Annex  VI  to  the  present report). 
Decision  on  satetz signaling in coal  mines 
At  its meeting  on  23  March  1977,  the  Mines  Safety and  Health 
Commission  continued its examination  ot  the  proposal  tor a 
Council  Directive  on  safety signs at  the  workplace,  which 
it had  begun  on  2  December  1976  (ct.  item 1.2.6.  of  the 
14th Report),  following  a  request  from  the  Consultative 
Committee  ot the  ECSC.  The  MSHC  took note  ot the  report 
drawn  up  by  a  sub-committee  appointed  to  examine  the  proposal, 
which  had  met  on  27  January 1977. 
After  a  lengthy discussion,  the  following  motion  was  submitted 
to  the  Commission  of  the  European  Communities  J 
"The  Mines  Safety and  Health  Commission 
- recognises  the  necessity  of having in  the  near  future  a 
standard  system  ot safety signs tor  the  activities within 
its jurisdiction  ; 
- considers  that  the  proposal  for  a  directive  submitted  to 
it should  be  adapted  to  the  activities within its juris-
diction  ; 
- undertakes  to  submit  to  the  governments,  in accordance 
with Articles  1  and  4  ot its terms  of reference,  as  soon 
as  possible  and  within 18  months  at  the  latest,  a  proposal 
tor implementation baaed  on  the  directive  ; 
- requests  therefore  that  the  extractive industries within 
its jurisdiction be  exempted  from  implementing  the 
directive." 
The  Council  of Ministers  adopted  the  proposal for  a  directive 
on  25  July 1977  and  exempted  coal  mines  from  the  terms  of  the 
directive. 1.3.5. 
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On  5  July,  the  Mines  Safety and  Health  Commission  took  note 
of this  decision  and  decided  that  the  conditions  specified 
in  the  motion  of  23  March  1977  should  be  respected,  that is 
to  say,  a  proposal  for  safety signaling arrangements  for 
coal  mines  would  be  drawn  up  on  the  basis  of  the  directive 
within 18  months.  These  proposals  will  be  submitted  to  the 
governments  of  the  Member  States in accordance  with Articles 
1  and  4  of  the  MSHC's  terms  of reference. 
The  MSHC  will appoint  a  small  ad  hoc  committee  for  this  pur-
pose,  the  members  of  which will have  the  power  to  take 
decisions  on  behalf of their delegation to  the  MSHC. 
A round  table  discussion  between  the  IOSEWR  (International 
Organization for  the  Study  of  the  Endurance  of  Wire  Ropes) 
and  the  MSHC'  Working  Party  on  Winding Engines,  Ropes  and 
Shaft  Guides  was  held  in Luxembourg  on  4  and  5  November  1977 
and  the  results  of this meeting are  set  out  in Chapter  2.2. 
Extension  of  the  responsibilities  of  the  Mines  Safety and 
Health Commission 
1.3.6.1.  The  extension  of  the  responsibilities  of  the  MSHC  took  on  its 
first  concrete  form  with  the  extension  of  the  scope  of  sub-
jects already dealt with in  some  of  the  working  parties  to 
cover  other  extractive industries,  notably  the  iron-ore 
mining industry.  These  subjects  included strata control  and 
ventilation and  firedamp,  and  involved experts  from  these 
other  extractive  industries. 
1.3.6.2.  The  only  new  working  party  formed  as  a  result of this exten-
sion of responsibilities  - the  Working  Party  on  Oil,  Gas  and 
Other  Materials Extracted  by  Borehole  - was  concerned largely 
with  the  "blowout"  on  22  May  1977  at  the  Ekofisk Platform in 
the  Norwegian  Sector  of  the  North  Sea.  Because  of  the  poten-
tial danger  to  personnel  from  an  accident  of this kind,  the 
MSHC  requested  that  pri~rity be  given  by  the  new  working 
party to  the  prevention  of  blowouts  and  approved  the  creation 
of  an  ad  hoc  group  of specialists to  study this question 
(of.  Chapter  2.11). 12 
20th anniversary  of  the  founding  of  the  Mines  Safety and 
Health  Commission 
The  MSHC's  20th anniversary  was  marked  by  a  congress  held 
on  22  and  23  November  1977  in the  New  Theatre  in Luxembourg. 
The  Chairman  of  the  MSHC,  Mr  Vredeling,  was  unable  to attend 
and  sent  his  apologies. 
The  congress  was  attended  by  some  300  people,  and  the  chair 
was  taken  by  Dr  Recht,  Mr  Degimbe,  Mr  Medaets  and  by  Mr  Coppe, 
a  former  President  of  the  High Authority  of  the  ECSC. 
Other  participants included  the  Luxembourg  Minister  of 
Employment,  Mr  Berg,  and  the  Lord  Mayor  of Luxembourg, 
Mrs  Colette  Flesch  (who  welcomed  the  participants), 
Mr  Walker,  the Minister  of State at  the  Department  of 
Employment  and  Mr  Eadie,  the  Under-Secretary  of State at  the 
Department  of Energy,  several Secretaries  of State,  the 
President  of  the  ECSC  Consultative  Committee,  Mr  Ackerman, 
and  numerous  leading figures  from  the  mining world. 
Nine  speeches  were  made  by  leading representatives  of  the 
national mining authorities,  the  mining industries  and  the 
workers'  organizations,  most  of  whom  were  members  of  the 
Mines  Safety and  Health  Commission. 
After  Mr  Vinck  had  paid  tribute  to  Mr  Paul  Finet,  the  former 
Chairman  of  the  MSHC,  Mr  Leclercq,  the  present Secretary, 
traced  the  history and  activities of this  body  created  by 
the  Council  of Ministers  of  the  ECSC  in 1956  following  the 
Marcinelle  (Belgium)  disaster  of  8  August  1956,  which  had 
resulted in the  deaths  of  262  miners  and  had  caused  great 
concern  among  miners  everywhere  and  evoked  the  sympathy  of 
the  public at large.  Mr.  Leclercq  said that  the  MSHC  was  one 
of  the  finest  expressions  of the  ECSC's  humane  and  socially 
concerned  outlook. 
This  tripartite organization,  assisted  by  20  working  parties 
and  committees  of experts,  had  an  extremely  good  record.  It 
had  submitted  some  500  recommendations  to  the  governments 
of  the  Member  States,  and  most  of  these  recommendations  were 
either incorporated  into national regulations  or  applied in 13 
practice  and  had  contributed to  improving  the  safety eitua-
t~on in  coalmines,  as  shown  by  the  statistics of  group 
accidents  which  had  been  drawn  up  since  1958. 
There  had  been  a  great  deal  of effective  and  beneficial 
collaboration between representatives  of  governments, 
employers  and  workers  in the  safety field,  a  field  which  had 
been  extended in 1974  to  cover all the  extractive industries. 
As  Mr  Koch  pointed  out,  all the  extractive  industries  would 
be  able  to  benefit  from  the  experience  and  the  work  of  the 
MSHC,  although  every  industry would still be  faced  with 
certain problems  peculiar  to  itself.  Mr  Lintzen  examined  the 
specific  problems  of  the  iron-ore  and  potash mining indus-
tries,  Mr  Galati  did  the  same  for  hot  workings  and  sub-
lagoon mining,  and  Mr  de  Korver  went  into  the  problems  of 
prospecting for  and  extracting gas  and  petroleum,  with 
particular reference  to  the  North  Sea  gas  and  oilfields. 
Blowouts  such as  the  Ekofisk incident  of April  1977  high-
lighted  the  risks run  by  the  workers  on  drilling platforms. 
Another  hazardous  occupation  was  t~ practised  by  divers, 
whose  mortality rate  was  running at  something like  1  % per 
annum. 
Dr  Amoudrou  said that  the  problem  of  dust  in coalmines  was 
still a  live  issue  despite all the  progress  that  had  been 
made  in this field.  The  problem  kept  cropping up  again  as 
new  techniques  - such as  powered  supports  - were  introduced. 
As  Mr  Galati  pointed  out,  the  situation could  be  complicated 
by  the  presence  of  radon. 
Messrs  Dunn,  Harnisch  and  Medaets  went  into  the  repercus-
sions  of  new  techniques  planned  for  the  new  generation  of 
mines  on  the  health safety of miners.  Looking forward  to 
the  future,  Mr  Dunn  discussed  the  question  of fully automated 
mines,  and  Mr  Harnisch  went  into  the  question of coal-getting 
by  means  of high-power  water  jets in inclined and  irregular 
seams.  A  third  paper  by  Mr  Medaets  dealt  with the  gasifica-
tion  of  coal  in situ in  places  where  - because  of  the  great 
depth,  in particular  - conditions  were  inhuman,  not  to  say 
impossible. 14 
Future  prospects  looked  good  eo  long as  the  organization and 
work  of  the  Mines  Safety and  Health  Commission  kept  pace  with 
the  scope  of  the  new  problema  and  enabled it to  deal  satis-
factorily with the  risks inextricably linked with  the  intro-
duction  of modern  technology. 
The  congress  showed  that  the  work  of  the  MSHC  had  been 
remarkably effective  over  the  past  20  years  and  that this 
work  was  tar from  being  completed,  and  indeed  would  not  be 
completed  while  the  extraction of minerals  underground  con-
tinued to  jeopardize  the  health and  safety ot workers. 2. 
2.1. 
2.1.1. 
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SECTION  II 
Activities  of  the  working  parties 
Chapter  A  - Rescue  arrangements,  mine  fires  and  underground 
combustion 
The  Working  Party  and  its committees  ot experts  held  25 
meetings  as  follows  : 
Working Party  :  2  meetings  on  8  March  and  7  November  1977 
Committee  of Experts  : 
- Fire-resistant  conveyor  belts  and  other  long items  of 
plant  :  3  meetings  of  technical  experts,  2  meetings  of 
medical  experts  and  5  meetings  of  the  editorial  committee 
- Fire-resistant fluids  :  2  meetings  ; 
- Filter self-rescuers  :  3  meetings  : 
- Stabilization of ventilation in the  event  of fire  below 
ground  :  1. 
2.1.2.1.  The  tangible results  of  the  activities  of  this  Working  Party 
were  the  4  decisions  of  the  MSHC  taken  on  23  March  1977 
dealing with rescue  arrangements  and  set  out  above  under 
items 1.3.3.1., 1.3.3.2.,  1.3.3.3.  and  1.3.3.4.  These  reports 
were  published  as  annexes  to  the  14th Report  (for 1976)  to 
ensure  more  rapid  dissemination.  Having  been  drawn  up  in 
1976,  they  were  discussed  in detail in the  previous Report. 
2.1.2.2.  The  Working Party  examined  a  first report  on  the  accident 
which  occured  on  27.10.1977  at  the  Schlagel  and  Eisen Mine, 
where  a  fire  on  a  steel cord  conveyor  belt resulted in  the 
deaths  of  a  miner  and  6  rescue  workers. 
It also  continued its examination  of  the  lessons  to  be 
learned  from  the  accident  which  occured  on  30  September  1976 
in the  No  5  shaft  of  the  Freyming-Merlebach Colliery,  when 
16 volunteer fire-fighters  were  killed  by  an  explosion, 2.1.3. 
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The  following  work  - which  was  reported  on  in Chapter  2.1. 
of  the  14th Report  for  1976  - continued  and  reached  the  fol-
lowing  stages  : 
2.1.3.1.  Work  completed  by  the  Working  Party 
2.1.3.1.1.  The  report  on  the  tests  comparing textile-carcass  conveyor 
belting carried  out  in 1976  was  completed.  These  tests 
showed  that  the  two  quality tests set  out  below  are  suf-
ficiently accurate  to  be  reproducible  from  one  testing 
centre  to  another.  They  are  the  subject  of  document  No 
142/5/77 which  will  be  presented  to  the  Mines  Safety  and 
Health  Commission  in  1978,  but  which  is available  as  from 
now  from  the  MSHC  Secretariat. 
2.1.3.1.2.  A  report  is nearing  completion*  on  two  tests  to  check  the 
fire-resistant  properties  of  textile-carcass  conveyor  bel-
ting.  These  two  simple  test methods  - the  Barthel  burner 
test  and  the  test  to  determine  the  critical  oxygen  index  -
enable  a  check  to  be  kept  on  whether  the  quality  of  the 
belting has  changed  since  the  various  types  of  belting 
were  officially approved  (approval  having  been  given  on  the 
basis  of  drum  friction  and  propane  burner tests). 
2.1.3.1.3.  On  the  same  subject,  a  report  has  been  drawn  up  on  the 
"Health hazards  of  conveyor  belts".  This  report is presen-
ted  in  document  No  1666/77  which  is available  as  from  now 
from  the  MSHC  Secretariat. 
The  report  sets  out  the  conclusions  reached  by  a  committee 
of  experts  who  have  studied  the  effects  on  health  of  the 
fumes  given  off  through  the  heating or  combustion  of  con-
veyor  belts  or  other  plastic  objects  (such  as  airducts) 
used  in mines.  Only  one  country  - the  Federal Republic  of 
Germany  - makes  use  of  a  test  which  measures  the  efficiency 
of  a  filter self-rescuer  on  animals  in the  face  of  fumes 
*  Adopted  by  the  MSHC  on  6  April  1978  ;  document  No  1479/ 
8/77 available  from  the  MSHC  Secretariat,  Commission  of 
the  European  Communities  Directorate  - General  V, 
Directorate  F,  Jean  Monnet  Building,  Plateau de  Kirchberg, 
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generated  in  test apparatus  to  the  scale  1  :  1,000.  A  study 
subsidized  by  the  Commission  of  the  European  Communities 
has  been  commissioned  from  a  testing centre  to  see  whether 
the  results  of  this  test are really applicable  to  human 
beings. 
2.1.3.1.4.  On  the  subject  of  the  stabilization of ventilation in the 
event  of fire,  the  Working  Party  took  note  of  document  No 
760/77,  in which  the  experts,  Messrs  Champagnac  and  Stenuit, 
summarized  the  complicated scientific matter  contained  in 
their report  "Stabilization of ventilation in gassy  or  non-
gassy  mine  workings,  particularly in the  event  of fire" 
(Document  No  708/3/74)  for  the  benefit  of  engineers res-
ponsible  for  mine  ventilation.  These  documents  Nos  760/77 
and  708/3/74  are  available  from  the  MSHC  Secretariat in 
French,  German,  English and  Dutch  (in  the  case  of 760/77). 
2.1.3.2.  Work  already referred  to  in earlier reports  and  under  exami-
nation 
2.1.3.2.1.  The  Committee  of Experts  on  Fire-resistant Fluids  continued 
its work  on  the  harmonization  of fluid  flammability  and 
toxicity tests. 
- As  far  as  fire-resistant fluids  are  concerned,  the  tests 
carried  out  by  the  Safety in Mines  Research Establishment 
(SMRE)  with  the  financial  assistance  of  the  Commission  of 
the  European  Communities  were  aimed  at  developing  a  test 
apparatus  and  rigorous test cnnditions  so  that,  by  measu-
ring the  length  of  flame  of  the  atomized  jet in which  was 
situated  a  burner  flame,  it would  be  possible  to  classify 
the  fire-resistant  properties  of all the  types  of fluid, 
both  those  which  passed  the  Continental  test described in 
the  5th Report  and  the  British test  (SMRE  document 
No  2488/77,  available  from  the  MSHC  Secretariat). 
- On  the  question  of  toxicity,  the  group  of medical  experts 
has  continued its task  of reviewing  the  tests set  out  in 
the  5th Report,  and  the  work  is now  nearing  completion. 
The  group's  proposals  concern  mainly  the  elimination of 
the  goldfish test for  measuring  overall  toxicity,  the 18 
adoption  of  a  more  accurate  scale  for  measuring  the  ir-
ritant properties  of  the  fluids,  the  elimination of  the 
200°  C  test for  measuring  the  toxicity of  the  products 
of  thermal  decomposition  and  the  adoption  of  a  new  scale 
of marking. 
- Finally,  CERCHAR  and  the  University  of  Hamburg  were  com-
missioned  to  carry  out  a  subsidized  study  of  the  toxicity 
ot fluids  injected into  the  skin at  high pressure.  A 
fatal accident  (which,  incidentally did  not  occur  in  a 
mine)  drew  the  Working Party's attention to  this  danger. 
2.1.3.2.2.  The  problem  ot withdrawing  men  from  production faces  served 
by  long roadways  in  the  case  of  a  tire was  again  examined 
(Document  No  4341/76  author  :  Mr  Funkemeyer  - available 
in f-d-e).  Oue  again,  the  following  problems  were  brought 
up 
- early detection of fires  :  priority should  be  given  to 
the  development  of suitable  detectors  : 
- automatic  system  ot extinguishing fires  at certain danger 
points  (Document  No  3709/77  - author  :  Mr  L.  Walker, 
-available in t-d-e); 
- factors  involved  in the  development  ot a  tire,  such  as 
the  speed  ot propagation  ot the fire,  smoke  and  fumes, 
visibility and  the  effect  of treating the  wood  :  these 
were  the  subject  ot tests carried  out  in the  Tremonia 
experimental  gallery with  the  financial  assistance  of 
the  Commission  ; 
- protection  of miners  endangered  by  smoke  and  fumes  by 
withdrawal  into  culs-de-sac  and  pressurized shelters; 
- oxygen  giving self rescue  apparatus. 
2.1.3.2.3.  The  Working Party also  took  note  of tests  which  had  been 
carried out  in France  on  self-contained seltrescue appara-
tus  producing  oxygen  weighing  3  kg  and  giving about  1  1/2 
hours'  worth  ot  oxygen. 2.2. 
2.2.1. 
2.2.2. 
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Chapter  B  - Winding  engines,  ropes  and  shaft  guides 
Number  of meetings  :  9,  4  being plenary meetings  (on  25.2., 
28.3.,  1.7.,  4  and  5.10,1977)  and  5  meetings  of editorial 
committees. 
The  Working  Party  continued its work  on  harmonizing safety, 
requirements  for  winding  engines  and  shaft  equipment  in the 
light  of  information received  the  year  before  in the  course 
of its visits  to  model  installations in the  Federal Republic 
ot  Germany,  Sweden  and  Poland  and  from  the  documents  listed 
in the  14th Report. 
2.2.2.1.  Among  other  things,  the  Working Party revised its opinion  on 
electro-magnetic rope  testing as  a  result  of its trip to 
Poland  to  determine  the  limitations  of  the  apparatus  in ques-
tion tor fault  detection with  special reference  to  ropes  of 
locked-coil  construction,  A  study subsidized  by  the  Commission 
of  the  European  Communities  and  dealing with  this subject  was 
placed  in the  hands  ot  the  SMRE  at Sheffield for  comparative 
teats  to  be  carried out  on  a  variety of apparatus  with  spe-
cial reference  to  the  new  devices  developed  since  the  MSHC's 
last studies in 1965.  Reports  on  these  studies  were  published 
as  Annexes  VI  and  IX  to  the  3rd  annual Report  of  November  1966, 
Document  No  3823/77  is available  from  the  MSHC  Secretariat, 
2.2.2.2.  The  effectiveness  of  cage-arresting devices  was  examined  after 
a  survey  carried  out  in each  of  the  Member  States  had  shown 
that  most  countries  had  reservations  as  to  the  safety of  such 
devices,  A  summary  report will  be  available  in 1978, 
2,2.2.3.  As  a  result  of  the  Markham  accident,  where  a  fault  in  a 
single  element  in  the  brake  resulted in  the  complete  failure 
of  the  whole  braking  system,  the  concept  of  back-up  protection 
was  examined  for all safety devices  on  winding  engines  and  in 
shafts  together  with  the  safety factor  involved,  (Doc,  No 
770/77  by  Mr  Wall  of  the  SMRE,  available  in d-e-f). 20 
2.2.2.4.  Attention  was  also  devoted  to  the  possibility of  dEc-brake 
failure  caused  by  slippage  as  a  result  of  an  oil leak.  Doc. 
No  1467/77  by  Mr  Slolina  (Tremonia  Testing  Centre)  describes 
the  functioning  of  the  various  systems  and  means  of  guarding 
against  such  occurences. 
2.2.  An  editorial  committee  has  started drawing  up  a  report  on 
heavily used  winding ropes,  using  a  table  of  criteria drawn 
up  by  Mr  Arnold  of  the  Bochum  Testing Centre  (Document 
available  under  No  1873/77). 
2.2.3. 
2.3. 
2.3.1. 
A  round  table  discussion  between  the  IOSEWR  (International 
Organization for  the  Study  of  the  Endurance  of  Wire  Ropes) 
and  the  Working  Party  was  held  on  4  and  5  November  1977,  and 
proved  to  be  of  mutual  benefit. 
The  two  bodies  have  similar  aims  and  the  tasks  undertaken  by 
them  are  complementary,  the  IOSEWR  being  concerned  with all 
wire  ropes  and  with scientific studies  and  exchanges  of  views 
at  a  very  high scientific level,  whereas  the  Mines  Safety 
and  Health  Commission  is  concerned  more  with  conditions  of 
use  and  its work  may  result  in  amendments  to  regulations. 
Criticism was  voiced  at  the  meeting  on  the  point  of  the 
current  and  conventional  traction tests  on  outer wires  to 
assess  the  time  at  which  the  rope  should  be  renewed  ;  this 
being  an  essential  safety factor.  Pending  the  discovery  of 
a  better method,  it was  proposed  that  additional  endurance 
and  electromagnetic  tests  be  carried  out  on  the  actual  wires 
in use. 
Chapter  C  - Electricity 
Number  of meetings  :  10,  as  follows 
- 6  plenary  meetings  held  on  12  and  13  January,  3  and  4 
March,  3  to  5  May  (study trip),  12  and  13  July,  13  and  14 
September,  16  and  17  November  1977 
- 4  preparatory meetings. 2.3.2. 
2.3.4. 
2.3.5. 
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As  in  the  previous  year,  the  work  of  the  Working  Party  con-
sisted  of  examining  the  European  standards  for  the  design  of 
electrical apparatus  for  use  in potentially explosive  atmos-
pheres,  which  had  been  drawn  up  by  CENELEC  and  adopted  by 
the  national  CENELEC  committees.  The  Working Party  formulated 
amendments  and  additions  to  render  the  draft  standards appli-
cable  to  gassy  mines.  For  this  task  of  harmonizing standards, 
the  Working  Party  included representatives  of  the  mining 
authorities,  the  users,  workers,  manufacturers,  and  testing 
centres.  Again,  as  in  previous  years,  assistance  was  received 
from  representatives  of Directorate-General  XI  - in  the  con-
text  of  the  elimination  of  barriers  to  trade  - and  of  the 
Secretary-General  of  CENELEC. 
The  Working  Party has  now  almost  completed  the  task  of adap-
ting the  CENELEC  European  Standards,  Edition 1,  No  50  014  -
50  020  of  March  1977,  and  will  be  submitting the  amended 
standards  to  the  Mines  Safety and  Health  Commission  in 1978. 
They  will  be  attached  to  the  draft directive  drawn  up  in 
1975  (Doc.  1411/9/75),  and  the  whole  package  will  be  sub-
mitted  to  the  Council  of  the  European  Communities  to  become 
the  Community's  harmonized  standards. 
The  Working Party has  almost  completed its examination  of  a 
very  important  draft  standard  from  the  point  of  view  of 
safety in gassy  mines,  dealing with intrinsically safe  elec-
trical systems.  In  the  absence  of  a  draft  standard  from 
CENELEC,  this draft  was  drawn  up  by  a  group  of  experts  drawn 
from  the  Working  Party. 
Finally,  the  Working  Party  has  found  a  solution to  the  pro-
blems  of  a  distinctive  Community  marking for  electrical 
apparatus  and  of  safeguarding  the  confidential nature  of 
certification documents. 
The  study  comparing  the  national  regulations  covering the 
installation and  use  of electrical apparatus  below  ground 
carried  out  by  Mr  Loynes  of  the  National  Coal  Board  and 
subsidized  by  the  Commission  of  the  European  Communities 2.4. 
2.4.1. 
2.4.2. 
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was  completed at  the  end  of  1977  and  will  be  examined  in 
1978,  particularly in respect  of  the  dangers  of  firedamp 
ignition,  to  ensure  that  the  rules  are  uniform  or  to  examine 
the  equivalence  of  certain rules  so  that  such  equipment  can 
be  used  without  modification in all  Community  countries. 
Chapter  D  - Flammable  dusts 
Number  of meetings  :  8,  3  of  which  being plenary meetings 
held  on  4  March,  18  November  and  on  30  November  and  1  December 
at  the  Eisden  Mine  and  at Paturages,  and  5  meetings  of  the 
Editorial  Committee. 
Work  culminating in an  MSHC  Decision 
As  was  mentioned  under  item 1.3.3.7.,  the  MSHC  approved  a 
report  on  'Recommendations  for  the  installation of  water 
barriers as  protection against  dust  explosions  underground'. 
This  recommendation  was  submitted  to  the  governments  of  the 
Member  States as  a  proposal  aimed  at  improving safety in 
coal  mines  and  invites  the  governments  to  give  favourable 
consi&ration to  this  system,  which is designed  to  contain 
any  dust  explosions  which  may  occur  despite  efforts  to  neu-
tralize  the  dusts,  and  which  gives  advice  on  the  arrangement 
of  the  barriers  - in particular the  wide-action barriers  -
the  experience  of  the  Member  States  being set  out  in  an  annex 
to  the  document  (Annex  VI  to  the  present report). 
Other  work 
2.4.3.1.  The  Working  Party  continued ita examinations  ot the  circum-
stances  surrounding the  Lens  accident  on  27  December  1974, 
with  the  aim  of  gaining experience  to  prevent  future  dust 
explosions,  and  in particular weak  explosions.  It took note 
of  the  measures  already  imposed  by  the  French mining autho-
rities to  prevent  the  recurrence  of  such an  incident,  notably 23 
- the  introduction  of  water  barriers either dispersed  or 
concentrated, 
- the  protection  of  each  production district  by  barriers, 
- the  application of  new  means  of assessing the  effectiveness 
of  stonedusting, 
- the  authorisation  of salt pastes for  neutralisation pur-
poses. 
2.4.3.2.  Work  commenced  on  the  harmonization  of  methods  of monitoring 
neutralization  by  inert dusts  (i.e.  stone  dusting). 
2.4.3.3.  The  Belgian  INIEX  type  of  triggered barrier 
This  is  a  continuous  barrier  consisting of water-filled 
'sausages'  which  are  burst  by  detonators  connected  by  a 
safety detonating cord,  which  is in turn ignited  by  a  thermo-
mechanical  device. 
The  Working  Party  was  able  to  see  the  apparatus  in situ in  a 
tail gate  at  the  Eisden  Mine. 
At  the  Paturages Testing Centre,  the  Working  Party  was  briefed 
on  the  principle  and  practice  of this apparatus,  which is 
currently being tested at  the  Tremonia  Experimental  Mine. 
2.5.  Chapter  E  - Common  accident  statistics 
The  Working  Party did  not  meet  in 1977.  It will,  however, 
have  to  meet  as  planned  in 1978,  at  the  MSHC's  request,  to 
define its new  terms  of  reference  as  a  result  of  the  enlarge-
ment  of  the  Community  and  the  extension  of  the  MSHC's  terms 
of reference  to all the  extractive  industries.* 
2.6.  Chapter  F  - Health in Mines 
The  Working  Party did  not  meet  in 1977.  The  planned  harmoni-
zation of  methods  of measuring dust  nuisance  and  threshold 
levels  was  put  back  to  await  the  results  of  a  current 
Community  research project. 
The  Working  Party will  meet  in 1978. 
*  a  restricted meeting  was  held  on  16  March  1978. 2.7. 
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Chapter  G  - Human  Factors 
Number  of  meetings  :  2. 
A  study  -subsidized  by  the  Commission  of  the  European  Com-
munities- was  commissioned  from  a  group  of  German  experts  on 
the  subjects  of  "Safety training for  underground  workers  in 
mines  in  the  European  Community". 
An  ad  hoc  working  party  met  on  9  February  to  draw  up  the 
terms  of reference  and  guidelines  for  implementing  the  study. 
On  23  September  a  special meeting  of  members  of  the  Working 
Party and  of  specially qualified experts  was  held at  the 
request  of  members  of  the Restricted  Committee  to  coordinate 
the  work  of  this  study,  the  various  national  delegations 
providing information  on  the  present  level  of  qualifications 
required  of  mine  managers. 
The  study  was  completed at  the  end  of  1977  and  will  be 
examined  by  the  Working  Party  in 1978. 
The  MSHC  urges  the  Commission  ot  the  European  Communities  to 
take  the  necessary steps  in respect  ot the  Secretariat 
staffing situation,  so  that  these  two  Working Parties  on 
"Health"  and  "Human  Factors"  can  carry  out  activities cor-
responding  to  the  importance  ot  the  problems  they  have  to 
solve. 
Chapter  H  - Ventilation.  firedamp  and  other  mine  gases 
Number  of  meetings  :  10,  3  of  which  were  plenary meetings, 
held  on  1  and  2  February,  15  April  and  21  October  1977, 
3  preparatory meetings  and  4  meetings  of  the  Committee  of 
Experts  on  Firedamp  Monitoring  Instruments. 
Work  completed  and  adopted  by  the  MSHC 
As  was  mentioned  under  item 1.3.3.5.,  the  Mines  Safety and 
Health  Commission  adopted  on  23  March  1977  a  "First report 
on  ignitions  of firedamp  by  power  loaders  and  heading  ma-
chines"  (Document  No  2538/2/76  available  in d-e-t). 2.8.3. 
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The  reason  why  this is  a  first report  is  because  a  number  of 
problems  remain  to  be  resolved,  in particular  the  extensive 
application  of  mobile  automatic  firedamp  monitoring instru-
ments  with triggering or  warning facilities,  the  effective 
ventilation of  the  zone  between  the  face  and  the  body  of  the 
machine  and  effective  horizon  control. 
Research is currently being  conducted  into  the  process  of 
ignition  by  shotfiring. 
At  the  request  of  the  MSHC,  the  Working  Party will follow  the 
development  of  the  on-going research and  studies  with  a  view 
to  producing  a  second report  containing proposals  to  be 
submitted  to  the  governments  of  the  Memb~r States  in accor-
dance  with Article  1  of  the  MSHC's  terms  of  reference. 
Other  work 
2.8.3.1.  Following  the accidents at Lens-Lievin  (27.12.74),  Houghton-
Main  (12.6.75)  and  Luisenthal  (21.7.1976),  which  led  to  the 
MSHC  conforming  a  special  brief,  the  Working Party  continued 
its earlier work  and  made  good  progress  in  preparing  a  list 
of  measures  (minimum  requirements)  to  be  taken  in the  fol-
lowing fields 
- ventilation of  cul-de-sac  workings  ; 
- work  in culs-de-sac,  both  those  abandoned  temporarily and 
those  abandoned  permanently 
- controlling the  emission  of  firedamp  from  old  workings. 
This  report  will  be  completed  in 1978. 
2.8.3.2.  Problems  arising from  the  use  of  diesel  engines  in mines 
These  problems  were  studied  by  Mr  Staehler,  with  the  finan-
cial assistance  of  the  Commission  of  the  European  Communities. 
The  first part  of  the  study  (Document  4706/1/76,  consisting 
of  40  pages  of narrative  and  an  annex  of  160  pages)  was 
handed  over  at  the  end  of  1976  and  reviewed  the  relevant 
national regulations  in this field.  The  document  was  studied 
on  15  April  by  the  Working  Party,  who  had  requested  the 
attendance  of specialists. 26 
The  minutes  of  this meeting  and  a  record  of  the  specialists• 
contributions  may  be  found  in  Documents  2442/77  +  corrigendum, 
3042/78,  988/77,  1241/77,  1874/77,  1478/77,  1663/77  and 
1477/77,  which  are  available  trom  the  MSHC  Secretariat in 
d-e-f. 
In  the  second  part  of  the  study,  Mr  Staebler  put  forward 
proposals  for  uniform rules  designed  to  prevent  hazards.  This 
second  part  was  handed  over  at  the  end  ot 1977  (Document 
4781/77)  and  will  be  examined  in 1978  by  a  group  of  experts 
nominated  by  the  Working  Party. 
2.8.3.3.  Danger  of ignitions  ot firedamp  underneath  armoured  flexible 
conveyors 
The  present  state  of research in this field  was  the  subject 
of  Document  No  3740/75,  which is available  from  the  MSHC 
Secretariat in d-e-f. 
The  Working Party  examined  a  new  report  on  research into 
this  subject,  subsidized  by  the  Land  of  North-Rhine  West-
phalia  (Document  available  under  number  4580/77). 
A  final report  iS  awaited  before  preventive  measures  are 
proposed  to  the  Mines  Safety and  Health  Commission. 
2.8.3.4.  Firedamp  monitoring instruments 
The  Committee  of Experts  has  drawn  up  minimum  requirements 
for  the  manufacture  and  testing of  hand-held  methanometers, 
and  these  proposals  will  be  submitted  to  the  Working Party 
and  to  the  MSHC  in 1978  in the  form  of  proposals  to  the 
governments  of  the  Member  States  in accordance  with Article 
1  of  the  MSHC 1 s  terms  of reference. 
A  second  section is concerned with  the  maintenance  ot  the 
devices  and  the  training of  operators. 2.9. 
2.9.1. 
2.9.2. 
2.9.3. 
2.9.3.1. 
2.9.3.2. 
2.9.3.3. 
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Chapter  I  - Mechanization 
Number  of meetings  :  6,  3  of  which  were  plenary meetings 
held  on  25  March,  22  June  and  20  October  1977. 
Work  submitted  to  the  MSHC 
The  Working  Party  completed its work  on  a  'First report  on 
safety in the  winning area'  (Doc.  3068/75,  available  in d-e-f). 
The  document  was  submitted  to  the  Mines  Safety  and  Health 
Commission  on  5  July 1977  ;  it examines  the  large  number  of 
proposals  to  be  submitted  to  the  governments  of  the  Member 
States  in accordance  with Article  1  of  the  MSHC's  terms  of 
reference,  particularly  on  the  question  of  close  collabora-
tion  between manufacturers  and  users,  and  puts  forward  as 
exhaustive  a  catalogue  as  possible  of measures  concerning 
direct  prevention  (e.g.  design  protection against  environ-
mental  factors,  etc)  and  indirect  prevention  (e.g.  lighting, 
communication,  etc),  as  well  as  information,  instructions, 
monitoring and  personnel  training. 
The  MSHC  adopted  the  report,  with  the  proviso  (aimed  at 
assisting the  mining authorities)  that  a  preface  to  the 
report  should  pick  out  the  essential  points  from  the  enormous 
catalogue  of  recommendations. 
Other  work 
The  Working Party  began its study  of .  . 
The  safety aspects  of  trans port  by  conveyor  belt 
the  safety aspects  of  transport  by  locomotives .  , 
the  problem  of  the  chain  and  sprocket  (Doc.  2682/1/77  by 
Mr  Bassier,  available in d-e-f). 28 
2.10.  Chapter  J  - Strata control  and  stability of  ground 
2.10.1.  Number  of meetings  :  5,  3  of  which  were  plenary meetings 
held  on  22  April,  17  June  and  18  November  1977  and  two  being 
meetings  of  the  Committee  of Experts  on  Rock  Mechanics. 
2.10.2.  Work  adopted  by  the  MSHC 
2.10.2.1.  As  was  mentioned  under  item 1.3.3.6.,  the  report  on  Strata 
reinforcement  by  bolting,  dowelling and  injection techniques 
in European  coal  mines'  was  adopted  by  the  Mines  Safety  and 
Health  Commission  on  7  July 1977. 
The  120  page-report  describes  strata reinforcement  techniques, 
favourable  parameters  and  methods  of application and  sets  out 
the  research  to  be  carried  out  in the  future.  Th~  information 
document  is available  to  interested parties  from  the  MSHC 
Secretariat under  number  1612/4/75  in d-e-f.  At  the  request 
of  the  MSHC,  a  summary  was  attached  to  the  report  setting out 
the  conditions  under  which  these  techniques  should  be  applied, 
either alone  or  in conjunction with  other  methods,  and  the 
kind  of research and  development  work  which  should  be  en-
couraged  in an  attempt  to  improve  the  safety of  these  tech-
niques  (Annex  VII  to  the  present report). 
2.10.2.2.  This  summary  was  published  as  document  1462/4/77  and  was  sub-
mitted  to  the  governments  of  the  Member  States as  a  proposal 
for  the  improvement  of safety in coal  mines  in accordance 
with Articles  1  and  4  of  the  MSHC's  terms  of reference. 
2.10.2.3.  The  MSHC  asked  the  Working Party  to  study  the  health risks 
presented  by  certain resins  and  to report its findings. 
2.10.2.4.  These  techniques  of strata reinforcement  were  presented  to 
the  Southern  Counties  Institution of Mining Engineers  in 
London  on  24  October  1977  by  Messrs  G.  Thielen,  J.F.Raffoux 
and  P.A.  Walker  (Doc.  3320/1/77). 
2.10.2.5.  A  new  injection method  was  studied  by  the  Working Party,  and 
is the  subject  of  a  report  prepared  by  Mr  Thielen  under  the 
title "Application ot the  magnesia  binder  process  at  the  Saar-
bergwerke  AG'  (Doc.  No  627/77,  available  in d-e-f). 2.10.3. 
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Other  work 
The  work  described  in  the  14th Report  continued.  None  of it 
was  brought  to  completion,  and  hence  the  various  projects are 
simply  noted  below. 
2.10.3.1.  The  effect  of  powered  supports  on  the  rate  of  serious acci-
dents  and  fatalities  caused  by  falls  of  ground  or falling 
material. 
This  document  was  supplemented  by  a  study  carried  out  by 
CERCHAR,  with  the  financial  assistance  of  the  Commission, 
entitled  'Example  of statistical processing of  accidents  due 
to falls  of  ground.  Processing  of  data  from  the  Lorraine 
area'  by  Mr  Raffoux  (Doc.  No  2609/1/77,  available  in d-e-f). 
These  documents  will  be  submitted  to  the  Working  Party  on 
Common  Accident  Statistics. 
2.10.3.2.  Accidents  occuring as  a  result  of  roadway  drivage,  particu-
larly under  or  in  the  vicinity  of  a  newly  exposed  roof. 
Report  entitled  'Support  in narrow  workings  in the  South 
Midlands  and  South  Nottinghamshire  Atlas  of  the  NCB'  (Doc. 
No  761/77  by  Mr  Williams,  available  in e-f-d).  Reports  have 
been  requested  from  the  other  delegations. 
2.10.3.3.  Improving  the  working life of  roadways  by  building gate  side 
packs,  either by  hand,  mechanically,  hydraulically  or  pneu-
matically,  using materials  found  in situ or  brought  in. 
2.10.3.4.  Prevention  of  rock bursts.  The  importance  of  this  problem 
was  underlined  by  the  roof fall  in the  Gardanne  Mine  on 
15.6.1977  in  a  face  crossing  a  fault  zone.  One  miner  vas 
killed and  gas  and  some  100  tonnes  of  coal  were  projected 
over  a  length of  40  metres. 
2.10.3.5.  Work  commenced  on  the  stability of tips. 
2.10.3.6.  For  the  extension  of its work  to  cover  the  other  extractive 
industries,  the  Working  Party benefited  from  the  collabora-
tion at  two  of  the  Working  Party's meetings  of  a  Swedish 
observer  and  a  representative  of  the  French iron  or  mining 
industry. 2.11. 
2.11.1. 
2.11.2. 
2.11.3. 
2.11.4. 
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Chapter  K  - Oil.  gas  and  other materials  extracted  by  borehole 
The  Working Party  - which  consisted at this  stage  only  of 
government  representatives  - met  on  10  June  1977  and  a 
Committee  of Experts  on  blowouts  met  3  times  :  on  26  July, 
9  September  and  13  October  1977. 
The  Secretariat has  been  gathering accident statistics,  the 
bases  ot national  regulations  and  staff training methods  to 
enable it to  devise  a  programmeto  prevent  individual acci-
dents  and  health nuisances, 
But  the  blowout  which  occured  in  the  Norwegian  sector  ot the 
North  Sea  on  22  April  1977,  and  which resulted in  20  000 
tonnes  ot oil gushing into  the  sea,  was  a  reminder  that 
absolute  priority should  be  given  to  the  prevention  of  such 
blowouts.  Quite  apart  from  the  pollution  of  the  sea  - which 
does  not  tall within  the  MSHC'a  terms  of reference  - blowouts 
are  a  major  source  ot hazard  to  the  safety of  hundreds  of 
people  working  on  a  drilling platform.  The  risk of  explosion, 
fire  and  destruction of  plant  jeopardizes rescue  attempts, 
At  the  request  of  the  Working  Party,  a  committee  of experts 
was  set  up  to  study  - first  and  foremost  - the  prevention  of 
uncontrolled  blowouts  at sea,  attention being devoted  to  the 
following aspects  : 
2.11,4.1,  - the  minimum  elements  of  a  drilling programme,  tor  the 
attention of  the  administrative authorities for  each 
proposed  well  ; 
2.11.4.2.  - safety devices  at  the  heads  of wells  which  are  being 
drilled,  such aa  blowouts  preventers,  control  devices  and 
flow lines  ; 
2.11.4.3.  - equipping  a  production well  to neutralize  the  danger  of 
the  changeover  to  the  maintenance  phase  or  in the  case 
of  damage  to  the  platform 
2.11,4.4.  - maintenance  programme  and  equipping wells  for  maintenance, 2.11.5. 
2.11.6. 
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The  first  two  chapters  were  drawn  up  in 1977  and  will  be 
submitted  to  the  Working  Party and  to  the  MSHC  in 1978. 
The  other  two  chapters will  be  followed  by  other  tasks,  to 
be  determined  in the  light of  the  examination  ot  the  report 
which  the  Norwegian  Commission  ot Enquiry kindly  sent  to 
the  Working  Party*.  These  tasks will  be  concerned with  the 
training,  qualifications  and  responsibility ot  personnel. 
The  Secretariat  ot the  Mines  Safety  and  Health  Commission 
has  maintained  contact with  the  European  Diving  Technology 
Committee  which  met  in Stockholm  on  20.4.1977  and  in 
Luxembourg  on  11  and  12.10.1977,  to  update  the  'Guidance 
notes  tor sate diving',  and  took  up  its study  ot  the  har-
monization  ot medical  examinations  for  divers. 
*  Examined  by  the  Working  Party  on  2  February 1978. 3. 
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SECTION  III 
Action  taken  by  Governments  on  the  proposals  of  the  Mines 
Safety and  Health  Commission 
The  replies  to  the  questionnaires  sent  to  governments  every 
two  years,  giving the  position as  at 1st.  January  1978  are 
included  as  Annex  V  of  the  present report. 
New  regulation have  been  issued  in North Rhine-Westfalia 
district  of  Germany  which  are  in  conformity with  the  pro-
posals  of  the  MSHC.  One  of  these  concerns  the  required 
safety standards  when  an  exemption is given  to  exceed  the 
normally  prescribed  firedamp  limit in the  ventilation. 
Another  case  is when  working is  permitted  in high  tempera-
tures  (e.g.  between  28  and  32°  centigrad  on  the  effective 
temperature  scale). 
In  many  cases,  the  newer  proposals  (i.e.  after 1975)  which 
come  into  the  questionnaire  for  the first  time,  are  either 
the  subject  of  careful  study  or  are  the  object  ot  new 
regulations  which  are  currently under  consideration. 35 
SECTION  IV 
4.1.  At  the  end  of this chapter  there  are  the  usual  tables  1 
- A and  B  t  Frequency rates for  serious injuries  (A)  and 
fatalities  (B)  for  each of the  countries  ot the  Coamunity 
ot  the  Six  since  1958. 
- C  t  Group  accidents  by  cause  for  the  Community  of  the  Six 
since  1960  and  breakdown  by  country for  the  Community  of 
the  Nine. 
- D  1  Summary  table tor  the  Community  of  the  Six  since  1958 
and  the  same  table tor the  United  Kingdom  since  1973. 
- Ia and  Ib  t  Accidents  by  cause  and  site of accident  and 
period  ot incapacity in absolute  figures  (a)  and 
frequency rates  (b). 
- 2a  and  2b  :  Accidents  by  location and  nature  of injury 
for  periods  of  incapacity exceeding  56  days  and  tor 
fatalities,  in absolute  figures  (a)  and  frequency  rates  (b). 
Tables  1  and  2  are  given  by  country  and  tor  the  Community 
ot the  Six  and  of  the  Nine,  and refer  to  1977.  They  are 
available  from  the  Secretariat tor  the  main  coalfields. 
4.2.  The  distinction between  the  Community  of  the  Six  and  the 
Community  ot  the  Nine  is maintained in order  to  permit 
monitoring  ot long-term trends.  It is now  possible  to ana-
lyse  changes  between  the  past year  and  the  previous  year 
for  the  Community  of  the  Nine  ;  reference  will  no  longer  be 
made  to  the  Community  of  the  Six  in analyses  of this  type. 
4.3.1. 
Analyses  of  the  1977  and  1976 statistics tor  the  Community 
As  mentioned  in Par.  1.1.2.,  the  frequency rates tor all 
the  categories  of accidents  have  decreased.  These  decreases, 
amounting  to 1.34 %  tor accidents resulting in absence  from 
work  of  4  - 20  days,  2,21 %  tor accidents resulting in 
absence  from  work  of  21  - 56  days,  2,13 %  tor accidents 
resulting in absence  from  work  of  more  than  56  days,  and 4.3.2 
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33  or  27  % for  fatalities  depending  on  whether  or  not 
account  is taken  of  group  accidents,  are  statistically 
significant at  95  % confidence  level,  except  in  the  case  of 
accidents resulting in absence  from  work  of  more  than  56  days. 
In absolute  figures,  accidents resulting in more  than  4  days' 
incapacity and  fatalities  numbered  88  058  among  324  100 
registered workers  who  worked  a  total  of  577.59  million 
hours.  One  in every  3.68 registered workers  was  thus  injured 
(or killed)  during 1977,  which  represents,  to  be  more  precise, 
a  frequency rate  of 152.45  (152.45  casualties resulting in 
more  than  4  days'  incapacity  or fatalities  per million hours 
worked).  The  1976  figures  were  91  118  victims  out  of  331  900 
registered  workers  who  worked  a  total  of  587.60  million hours, 
i.e.  one  victim  per  3.64 registered  workers  and  a  frequency 
rate  of 155.07.  1.69% higher  than  in 1977  (statistically 
significant difference at  95  %confidence  level). 
The  breakdown  of  these  accidents  by  serhusness  is as  follows 
- accidents resulting in absence  from  work  of  4-20  days  = 
57  526  or  65.3  % of  the  total  number  of accidents,  with  a 
frequency  rate  of  99.59 
- accidents resulting in absence  from  work  of  21-56  days  • 
23  779  or  27.1% of  the  total  number  of  accidents,  with  a 
frequency rate  of  41.17 
- accidents resulting in absence  from  work  of  more  than  56 
days  =  6  637  or  7,5 %of  the  total  number  of accidents, 
with  a  frequency rate  of 11.49 
- fatalities  =  116  or  0.13  % ot  the  total number  of  accidents, 
with  a  frequency rate  of  0.201. 
This  breakdown is practically identical  to  that for  the 
previous year. 
Breakdown  of accidents  by  main  causes  (headings  I-V  of 
tables la)  and  by  seriousness.  The  figures  are  given  as  a 
percentage  of  the  total  of  headings  I-XII  for  each  category 
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1977  4-20  21-56  more  fata- Total  days  days  than  56  lities 
%  % 
days 
%  %  % 
I  Falls  of 
ground  21,9  18,2  20,1  23,3  20,7 
II Transport  and 
haulage  9,2  10,9  15,8  39,7  10,2 
III Slipping fal-
ling and 
stumbling  25,3  28,8  26,6  11,2  26,3 
IV  Machinery, 
tools,  etc.  17,0  16,5  14,6  7,8  16,7 
v Falling 
objects  16,6  17,3  16,7  4,3  16,8 
Total  I-V  90,0  91,8  93,7  86,2  90,7 
Compared  with  the  previous  year,  these  five  headings  repre-
sent  the  same  proportion  of  the  total number  of  accidents 
(variation of  approximately  1  %o  at  the  most). 
The  proportion  of  'Falls of  ground'  and  'Transport  and 
Haulage'  has  decreased  and  that  of  'Slipping,  falling and 
stumbling'  and  'Falling objects•  increased.  The  variations 
in these  ratios are,  however,  slight  (from  - 3,7  % to 
+  2.4 %  of  the  figures  quoted). 
From  the  point  ot view  of  seriousness,  the  breakdown  is 
very similar  to  the  breakdown  for all accidents,  except  in 
the  case  of  haulage  and  transport  accidents  where  the 
relative  proportion  of  the  number  of accidents  increases 
distinctly with  the  seriousness  of  the accident.  The 
number  of haulage  and  transport  accidents  is,  however, 
approximately half that  of  eaoh  of  the  other  categories 
I-V. 4.4.5. 
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To  conclude,  1977  shows  a  favourable  trend in the  number  of 
accidents,  generally significant at  95  %  confidence  level 
although not  very spectacular,  (between  2.2  and 1.3 %), 
except  in the  case  of fatalities  which  decreased  by  one 
third.  The  breakdown  ot accidents  by  categories  remains  very 
similar  to  that for  the  previous  year,  with  a  slight decrease 
in accidents  due  to  technical  causes  and  an  increase  in those 
due  to falls  by  the  victims  or  to falling objects. 
4.5.  Accident  levels  over  a  period  of several years  in the 
Community  of the  Six. 
4.5.1. 
4.5.2. 
4.5.3. 
For  accidents resulting in absences  of less  than  56  days, 
data are  available  from  1971  onwards  (see  table  below). 
There  is an  increase  of  2,1 %  in the  frequency  rate tor 
both categories  of  Non  fatal  accidents,  but  only  that for 
casualties resulting in absences  of  4-20  days  it is statis-
tically significant at  95  % confidence  level.  It can  be 
seen  that  there  was  a  decrease  in  each year  except  tor 1973 
and  1977.  The  frequency  rates are  8.8% and  7.4% lower  than 
those  for  1971  for  N.F.A.  resulting in absences  of  4-20  days 
and  21-56  days  respectively. 
For  accidents resulting in absences  of more  than  56  days 
comparisons  can  be  made  back  to  1958.  After levelling ott 
over  the  period 1958  - 1967 at  between  12.95  and  13.78,  the 
frequency  rate  rose  again  from  then until 1973  to 16.77, 
fell again  to 14.92  in 1976  and  rose  again,  although  not 
significantly,  to  15.36 in 1977.  This  rate is 13.4% higher 
than  in 1958. 
In  the  case  ot fatalities  the  decrease  this year is very 
considerable  and  significant.  This  decrease  has  been  steady 
since  1958  (disregarding the  victims  of disasters),  but it 
had  not  been statistically significant for  ten years.  The 
frequency rate  of 0.233  is  62  %  lower  than in 1958.  For 
the first five  types  of  causes  the  rates  have  varied little; 
in respect  of  "falls of  ground"  and  tthaulage  and  transport" 39 
and  have  decreased  very distinctly in respect  of the  other 
three headings,  compared  with  the  previous  year.  The 
frequency rate tor  'falls of  ground'  is 0.074  as  against 
0.253  in 1958  and  has  fallen steadily  (Table  B). Accldent  levels  since  1971  (Community  of  the  Six) 
I  I 
1971  1972  1973  1974  I  1975  1976  1977 
4 - 20  days  actua 1  !  47  203  I 
40  376  37  384  34  797  33  985  30  643  I  - i 
29  466 
Frequency  rate  113,96  I  09,31  II 2, 77  II 0, 97  I  06,67  101,77 
I 
103,90 
increase/decrease  on  - 4 (s)  +  3,17  (s)  - 1,6  {s)  - 3,9  (s) 
I  - 4,8  (s)  •  2y I  (s)  -
orevious  year  (%) 
21  - 56  days  - actual  21  II 6  18  531  17  325  15  875  15  454  13  923  13  388 
Frequency  rate  50,98  50,17  52,26  50,62  48,5  46,24  47,21 
increase/decrease  on  - - I  ,59  • 4,17  {s)  - ~ (s)  - •,2 (s)  - 4,8  (s)  •  2,1 
previous  year  {%) 
more  than  56  days  - ~dual  6 249  5 763  5 560  5 054  4 795  4 791  4 357 
Frequency  rate  15,01  15,60  16,77  16, 12  15,05  14,92  15,36 
Increase/decrease  on  - • 3,4  (s)  • 7 (s)  - '  (s)  - 6, 7 (s)  - 0,8  (s)  •  2,9  (s) 
o  revi ous  year  (%) 
Fatalities total  actual  182  147  137  143  110  125  83 
Frequency  rate  0,440  0,399  0,413  0,456  0,345  0,415  0,293 
increase/ decrease  on  - - 10  • 3,9  •  I  0, 4  - 24  •  20  - !9,4 (s) 
previous  year  (%) 
Actual  without  group  ace.  162  (3)  141  (I)  128  (I)  96  (2)  II 0 (0)  I  0!  ll)  $6  (I) 
(actual  group  accident) 
Frequency  rate  0,391  0,382  0,385  0,307  0,345  0,362  0,233 
increase/decrease  on 
previous  year  (%)  - - 2,3  •  I %  - 21  {s)  •  12  • 4,9  - 39,4  (s) 
(s)  significant  varTaHon GERMANY  1958  1959 
1)  Falls  of  ground  4,843  4,779 
2)  Haulage  and  transport  2,550  2,569 
3)  Movement  of  personnel  2,497  2,463 
4)  Machinery,  handling  of  tools  and 
supports  0,  767  0,914 
5)  Falling objects  2,537  2,719 
6)  Explosives  0,015  0,011 
7)  Explosions  of  firedamp  or 
coal  dust  0,011  0,016 
8)  Sudden  outbursts  of  firedamp, 
suffocation by  natural  gases  - -
9)  Underground  combustion  and  fires  - -
10)  Inrushes  of water  0,004  -
ll) Electricity  0,010  0,014 
12)  Other  causes  0,487  0,522 
TOTAL  13,721  14,007 
BELGIUM  1958  1959 
1)  Falls  of  ground  5,911  4,294 
2)  Haulage  and  transport  4,132  2, 979 
3)  Movement  of  personnel  1,354  0,998 
4)  Machinery,  handling  of  tools  and 
supports  2,804  2,085 
5)  Falling objects  0,414  0,371 
6)  Explosives  0,027  0,007 
7)  Explosions  of  firedamp  or 
coal  dust  - -
8)  Sudden  outbursts  of  firedamp, 
suffocation by  natural  gases  0,011  -
9)  Underground  combustion and  fires  - -
10)  Inrushes  of water  - -
ll) Electricity  0,011  -
12)  Other  causes  0,260  0,255 
TOTAL  14,924  10,989 
A.  Comparative  Table  of  numbers  of persons  incapacitated 
by  underground  accidents  for  eight weeks  or  longer 
years  1958-1977  per  '000,000 man-hours  (frequency) 
1960  1961  1962  1963  1964  1965  1966  1967  1968 
4,886  4, 797  4,682  4,663  4,894  4,732  4, 721  4,524  4,618 
2,445  2.458  2,501  2,433  2,385  2,411  2,067  1,913  1,994 
2,348  2,512  2,608  2,646  2,744  3,032  2,852  2,974  3,300 
0,920  0,867  1,046  1,213  1,242  1,234  1,244  1,124  1,396 
2,738  2,945  3,077  3,038  3,242  3,344  3,272  3,642  3,773 
0,010  0,009  0,008  0,006  0,006  0,005  0,005  0,017  0,011 
- 0,002  0,123  0,010  - 0,014  0,013  - 0,004 
- - - - - 0,005  - 0,003  -
0,003  0,002  - - - - - - 0,004 
- - - 0,004  - - - - -
0,012  0,014  0,006  0,012  0,009  0,002  0,010  0,006  0,011 
0,457  0,503  0,488  0,473  0,477  0,354  0,414  0,396  0,429 
13,819  14,109  14,539  14,499  14,999  15,133  14,598  14,599  15,540 
1960  1961  1962  1963  1964  1965  1966  1967  1968 
4,324  4,071  4,439  4,432  4,417  3' 574  3,568  3,850  3, 676 
2,709  2,770  3,331  3,565  3,419  2,866  3,269  2,960  3,220 
1,008  1,062  1,136  1,066  0,961  o, 771  o, 936  0,903  1,122 
2,386  2,097  2,461  2,414  2,310  2,126  2,146  2,265  1,903 
0,354  0,301  0,445  0,547  0,397  0,292  0,349  0,459  0,358 
0,032  0,018  - 0,019  0,018  - 0,013  0,056  0,049 
- - - - 0,009  0,031  - - -
- - - - - - 0,013  - -
- - - - - 0,021  - - -
- - 0,010  - - - - - -
0,016  0,018  0,010  0,009  - 0,010  0,015  - 0,016 
0,260  0,301  0,351  0,198  0,268  0,333  0,362  0,278  0,228 
11,089  10,638  12,161  12,250  ll,  799  10,024  10,669  10,771  10,572 
1969  1970  1971  1972  1973  1974  1975  1976  1977 
4,736  4,321  4,354  4,20  4,30  4,08  3,69  3,47  3,67 
2,195  2,007  1,724  1,81  1,RO  1,68  2,16  1,89  1, 74 
3,399  3,370  3,246  3,48  3,98  4,15  3,37  3,58  4,09 
1,291  1,382  1,597  1,38  1,61  1,58  2,16  1,85  2,09 
4,036  4,166  3,313  3,49  3,49  3,37  2,97  2,92  3,03 
0,007  0,008  - - - o,o1  - 0,01  . 
0,004  - 0,012  - - - - 0,02  -
- - - - - - - - . 
- - - - - - - - -
- - - - - - - - -
0,026  0,012  0,008  0,01  0,005  - 0,009  0,01  0,01 
0,402  0,532  0,632  0,96  0,99  0,52  0,32  0,40  0,36 
16,096  15,798  14,886  15,31  16,19  15,40  14,69  14,16  14,98 
1969  1970  1971  1972  1973  1974  197 5  1976  1977 
5,075  4,673  3,989  4,6  4,02  3,99  2,79  2,77  2,55 
3,169  3,018  3,365  2,8  3,33  2,43  2,39  2,98  2,21 
1,186  1,144  1,496  1,3  1,41  1,70  1,29  1,06  0,93 
2,353  1,801  2,469  1,7  2,58  2,18  1,66  1,81  1,55 
1,244  1,242  1,870  1,5  1,44  1,84  1,46  1' 63  1,16 
- - 0,025  0,03  - - - 0,03  . 
0,019  - - - - - - - -
- - - - - - - - -
- - - - - - - - -
- - 0,025  - - - - - -
0,019  - - - 0,03  0,03  0,03  - -
0,175  0,195  0,324  0,2  0,36  0,41  0,06  0,17  0,07 
13,240  12,097  13,563  12,13  13,16  12,61  9,71  10,47  8,49 *  FRANCE 
l) Falls  of  ground 
2)  Haulage  and  transport 
3)  Movement  of personnel 
4)  Machinery,  handling  of  tools and 
supports 
5)  Falling objects 
6)  Explosives 
7)  Explosions  of  firedamp  or 
coal dust 
8)  Sudden  outbursts  of  firedamp, 
suffocation by  natural  gases 
9)  Underground  combustion  and  fires 
10)  Inrushes  of water 
11)  Electricity 
12)  Other  causes 
TOTAL 
ITALY 1) 
1)  Falls  of  ground 
2)  Haulage  and  transport 
3)  Movement  of personnel 
4)  Machinery,  handling  of  tools  and 
supports 
5)  Falling objects 
6)  Explosives 
7)  Explosions  of  firedamp  or 
coal dust 
8}  Sudden outburst of  firedamp, 
suffocation by  natural gases 
9)  Underground  combustion  and  fires 
10)  Inrushes  of water 
11) Electricity 
12)  Other  causes 
TOTAL 
* Including Provence  as  fram  1970. 
1)  Procllcilon  stopped since 1976 
1958  1959 
5,027  4,665 
1,980  1,695 
1,505  1,118 
0,914  1,022 
1,890  2,187 
0,043  0,051 
0,047  0,088 
0,004  -
- -
- -
0,014  -
2,956  2,768 
14,380  13,594 
1958  1959 
1,355  1,378 
1,335  0,984 
0,668  0,394 
1,169  0,984 
1,169  1,698 
0,167  -
- -
- -
- -
- -
- -
0,334  0,591 
6,197  6,299 
A.  Comparative Table of numbers  of persons  incapacitated 
by  underground  accidents  for eight weeks  or longer 
years  1958- 1t77  per  '000,000 man-hours  (frequency) 
1960  1961  1962  1963  1964  1965  1966  1967  1968 
4,744  4,416  4,222  4,177  4,308  3,941  3,927  3,634  4,162 
1,920  2,106  2,196  2,364  2,278  2,153  1,858  1,918  1,946 
2,873  2,334  2,458  2,368  2,383  2,087  2,239  2,174  2,815 
1,621  2,523  2,991  3,096  3,042  2,272  2,639  2,773  3,016 
1,893  2,292  2,073  2,278  2,074  1,839  1,785  2,114  2,386 
0,031  0,017  0,051  0,009  0,013  0,037  0,010  0,011  -
- - 0,004  - - - 0,029  - -
- - - - - - - 0,005  -
- - - - - - - - -
- - - - 0,018  - 0,005  - 0,006 
0,004  0,029  0,004  0,014  0,009  0,01!+  - 0,005  0,006 
0,793  0,362  0,240  0,354  0,227  0,174  0,200  0,185  0,233 
13,909  14,079  14,239  14,660  14,347  12,517  12,692  12,819  14,570 
1960  1961  1962  1963  1964  1965  1966  1967  1968 
1,808  - 0,792  0,366  0,893  5,572  6,360  5,580  0,182 
1,205  0,676  1,847  1,465  1,787  - 0,707  0,797  0,812 
1,005  1,578  1,056  0,732  1,787  - 0,707  1,594  0,812 
0,603  0,902  1,584  1,465  3,127  7,164  7,067  13,552  7,304 
1,808  2,029  2,375  3,296  3,574  0,796  - 6,377  6,493 
- 0,225  - 0,366  - - - - -
- - - - - - - - -
- - - - - - - - -
- - - - - - - - -
- - - - - - - - -
- - - - - - - - -
0,603  0,451  - - - 1,592  3,360  3,189  0,812 
7,032  5,861  7,654  7,690  11,168  15,124  18,201 31,089  17,043 
1969  1970  1971  1972  1973  1974  1975  1976  1977 
4,044  3,761  3,721  3,79  4,38  4,52  3,75  3,82  3,88 
1,556  1,666  1,959  1,89  2,37  2,36  2,63  2,53  2," 
3,226  3,372  3,667  4,51  4,79  4,11  4,29  4,81  5,39 
3,070  3,332  2,373  2,63  2,84  2,98  2,94  3,17  3,13 
2,537  2,515  4,566  4,96  5,00  5,12  4,11  4,11  3,9. 
0,050  0,016  - 0,02  - - 0,03  - 0,03 
- 0,087  - - - 0,08  - - . 
- - - - - - 0,01  - 0,02 
- - - - 0,01  0,03  0,01  0,01  - - 0,032  - 0,01  0,04  - - - -
0,014  0,024  0,009  0,01  - 9,01  0,03  0,03  0,02 
0,291  0,294  0,314  0,43  0,67  0,63  0,64  0,49  0,47 
14,788 15,099  16,609  18,24  20,09  19,85  .18,44  18,97  19,31 
1969  1970  1971  1972  1973  1974  1975  1976  1977 
3,656  - 5,958  2,20  - - - - -
- - 3,404  - - - - - -
1,462  - 1,702  - 3,25  - - - -
8,043  6,896  2,553  - - - 4,00  - -
3,656  - 1,702  - - 1,64  - - -
- - - - - - - - -
- - - - - - - - -
- - - - - - - - -
- - - - - - - - -
- - - - - - - - -
- - - - - - - - -
- 5,172  0,851  - - - - - -
16,817  12,068 16,170  2,20  3,25  1,64  4,00  - -NETHERLANDS 1)  1958  1959 
1) Falls of  ground  1,326  1,464 
2)  Haulage  and  transport  1,5ll  1,562 
3)  Movement  of  personnel  0,324  0,386 
4)  Machinery,  handling of  tools and 
supports  0,617  0,402 
5)  Falling objects  0,401  0,515 
6)  Explosives  - -
7)  Explosions  of  firedamp  or 
coal  dust  - -
8)  Sudden  outbursts  of firedamp, 
suffocation by  natural  gases  - -
9)  Underground  combustion and  fires  - -
10)  Inrushes  of water  - -
ll) Electricity  - -
12)  Other  causes  0,262  0,161 
TarAL  4,441  4,490 
UIIITED  ICIIIGDfM  2)  1958  1959 
1)  Falls of  ground 
2)  Haulage  and  transport 
3)  Movement  of  personnel 
4)  Machinery,  handling  of  tools and 
supports 
5) Falling objects 
6)  Explosives 
7)  Explosions  of  firedamp  or 
coal  dust 
8)  Sudden  outbursts  of  firedamp, 
suffocation by  natural  gases 
9)  Underground  combustion and  fires 
10)  Inrushes  of water 
ll) Electricity 
12)  Other  causes 
TOTAL 
A.  Comparative Table of numbers  of persons  incapacitated 
by  underground  accidents  for eight weeks  or  longer 
years  1958- 1D77  t')er  '000,000 man-hours  (frequency) 
1960  1961  1962  1963  1964  1965  1966  1967  1968 
1,305  1,829  2,238  1,742  2,017  1,923  1,688  2,466  2,450 
1,898  1,924  2,590  1,826  1,952  2,808  2,621  1,866  2,407 
0,187  0,514  0,580  0,630  0,472  0,774  0,605  0,766  1,160 
0,780  0,915  1,015  1,050  1,094  1,282  2,066  0,833  1,031 
0,492  0,819  0,642  0,630  0,923  0,862  0,958  0,866  1,590 
- - - - 0,021  - - - -
- - - - - - - - -
- - - - - - - - -
- - - - - - - - -
- - - - - - - - -
- - 0,021  - 0,021  - - - -
0,390  0,210  0,497  o, 147  0,129  0,088  0,353  0,700  0,301 
5,051  6,212  7,583  6,025  6,629  7,737  8,291  7,497  8,939 
1960  1961  1962  1963  1964  1965  1966  1967  1968 
I 
1)  Production  stopped  since  1975  2}  ftablH ses  stat\sttqaes suhant le shf•a  de  la Co•nnauU  depuh  1976 
1969  1970  1971  1972  1973  1974  1975  1976  1977 
2,737  2,634  2,528  2,06  4,219  1,041  -
2,562  2,634  1,820  2,19  2,443  2,603  -
1,165  0,905  0,404  1,03  0,888  0,521  -
1,689  1,894  3,033  1,81  1,554  4,686  -
1,106  0,659  1,213  1,55  0,888  1,562  -
- - - - - - -
- - - - - - -
- - - - - - -
- - - - - - -
- - - - - - -
- - - - - - -
0,116  o, 165  0,202  0,52  0,666  - -
9,375  8,891  9,201  9,15  10,659  10,413 
1969  1970  1971  1972  1973  1974  J.975  1976  1977 
1,05 
1,69 
2,03 
1,09 
I 
0,82 
I 
0,01 
-
-
-
-
1:03 
7, 75 COMMUNITY  (VI)  1)  1958  1959 
1)  Falls  of  ground  4,846  4,490 
2)  Haulage  and  transport  2,602  2,347 
3)  Movement  of  personnel  2,003  1,823 
4)  Machinery,  handling  of  tools  and 
supports  1,098  1,064 
5)  Falling objects  1,962  2,161 
6)  Explosives  0,023  0,020 
7)  Explosions  of  firedamp  or 
coal  dust  0,017  0,030 
8)  Sudden  outbursts  of  firedamp, 
suffocation by  natural  gases  0,002  -
9)  Underground  combustion and  fires  - -
10)  Inrushes  of water  0,002  -
11)  Electricity  0,010  0,008 
12)  Other  causes  0,985  1,012 
TOTAL  13,551  12,954 
1)  CoauaunauU  des  I  X a pad\ r  de  1977 
A.  Comparative  Table  of numbers  of  persons  incapacitated 
by  underground  accidents  for eight weeks  or  longer 
years  1958-1977 per  '000,000 man-hours  (frequency) 
1960  1961  1962  1963  1964  1965  1966  1967  1968 
4,571  4,434  4,387  4,337  4,509  4,215  4,186  4,060  4,261 
2,310  2,371  2,521  2,520  2,346  2,416  2,173  2,037  2,139 
2,185  2,185  2,282  2,261  2,326  2,364  2,320  2,354  2, 795 
1,264  1,423  1,712  1,818  1,848  1,773  1,815  1, 790  1,945 
2,105  2,353  2,375  2,406  2,442  2,415  2,362  2, 638  2,858 
0,017  0,012  0,018  0,010  0,011  0,013  0,007  0,019  0,015 
0,010  0,001  0,071  0,006  0,001  0,011  0,016  - 0,002 
- - - - - 0,002  0,001  0,003  -
0,002  0,001  - - - 0,002  - - 0,002 
- - 0,001  0,002  0,003  - 0,001  - 0,002 
0,010  0,018  0,007  0,012  0,008  0,006  0,007  0,005  0,010 
0,513  0,428  0,404  0~390  0,364  0,289  0,354  0,337  0,341 
12,986 13' 227  13,781  13,781  13,861  13' 506  13.242  13.246  14,370 
1969  1970  1971  1972  1973  1974  1975  1976  1977 
4,492  4,135  4,109  4,08  4,29  4,15  3,61  3,48  2,31 
2,118  2,016  1,953  1,93  2,11  1,91  2,28  2,H  1,82 
3,023  3,084  3,117  3,47  3,88  3,89  3,38  3,62  3,05 
1,865  2,011  1,876  1,  7 5  2,01  1,98  2,29  2,15  1,67 
3,185  3,308  3,506  3,62  3,63  3,62  3,08  3,08  1,93 
0,019  0,011  0,002  0,008  - 0,01  O,OOE  0,01  0,01 
0,004  0,025  0,007  - - 0,02  - - -
- - - - - - o,oo  0,003  -
- - - - 0,003  0,01  o,oo_  - -
- 0,009  0,002  0,003  0,009  - - - -
0,021  0,014  0,007  0,008  0,006  0,01  O,OH  0,01  -
0,333  0,434  0,509  0,73  0,84  0,53  0,37  o,w  0, 70 
15,160  15,047  15,088  15,60  16,77  16,12  15,05  1  ~.92  11, ~9 GERMANY  1958  1959 
1) Falls of  ground  0,268  0,290 
2)  Haulage  and  transport  0,179  0,169 
3)  Movement  of  personnel  0,094  0,097 
4)  Machinery,  handling  of  tools  and 
supports  0,010  0,027 
5)  Falling objects  0,065  0,041 
6)  Explosives  0,009  0,003 
7)  Explosions  of  firedamp  or 
coal  dust  0,011  0,012 
8)  Sudden  outbursts  of  firedamp, 
suffocation by  natural  gases  0,005  0,003 
9)  Underground  combustion and  fires  - 0,003 
10)  Inrushes  of water  - 0,003 
ll) Electricity  0,022  0,008 
12)  Other  causes  0,025  0,025 
TOTAL  0,687  0,680 
BELGIUM  1958  1959 
1) Falls of  ground  0,223  0,213 
2)  Haulage  and  transport  0,101  0,124 
3)  Movement  of  personnel  0,011  0,027 
4)  Machinery,  handling  of  tools and 
supports  0,005  0,014 
5)  Falling objects  0,016  -
6)  Explosives  O,Oll  0,014 
7)  Explosions  of  firedamp  or 
coal dust  - -
8)  Sudden  outbursts  of  firedamp, 
suffocation by natural  gases  0,016  0,014 
9)  Underground  combustion  and  fires  - 0,007 
10)  Inrushes  of water  O,Oll  -
11)  Electricity  0,021  -
12) Other  causes  0,005  -
TOTAL  0,420  0,413 
B.  Underground  accidents  resulting  in death within eight weeks 
years  1958- 1g77 
per  '000,000  man-hours  (frequency) 
1960  1961  1962  1963  1964  1965  1966  1967  1968  1969 
0,263  0,216  0,280  0,260  0,200  o, 184  0,197  0,206  0,148  0,192 
0,182  0,196  0,149  o, 178  0,300  0,191  0,175  0,150  0,126  o, 143 
0,070  0,086  0,059  0;089  0,071  0,070  0,094  0,076  0,079  0,056 
0,012  0,027  0,037  0,019  0,028  0,025  0,030  0,020  0,014  0,034 
0,039  0,065  0,072  0,072  0,054  0,058  0,048  0,063  0,051  0,049 
0,003  - 0,004  - 0,002  - - - 0,004  -
- - 0,660  0,002  0,002  0,019  0,056  - 0,061  -
0,002  0,004  0,002  - - 0,002  0,002  0,007  - 0,004 
- 0,002  - 0,006  0,009  0,005  - - - -
0,002  - - 0,004  - - - - - -
0,002  0,005  0,010  0,002  0,004  0,005  - 0,003  0,004  0,004 
0,036  0,049  0,049  0,025  0,017  0,023  0,027  0,017  0,022  0,022 
0,611  0,651  1,344  0,657  0,587  0,582  0,629  0,542  0,509  0,504 
1960  1961  1962  1963  1964  1965  1966  1967  1968  1969 
0,299  0,266  0,246  0,264  0,222  0,239  0,324  0,264  0,179  0,214 
0,157  0,168  0,142  0,245  0,166  0,166  o, 187  0,180  o, 114  0,097 
0,008  0,035  0,010  0,057  0,028  O,Oll  0,025  - 0,033  -
0,016  0,027  0,047  - 0,018  0,052  0,025  0,028  0,065  -
0,008  - 0,010  0,019  0,018  - - - 0,016  -
- - - - - - - - 0,016  -
0,016  - - - - 0,011  - - - -
- - 0,047  - - 0,041  0,013  - - -
- - - - - O,Oll  - - - -
- 0,044  0,047  0,019  - - - - - -
0,024  - - 0,009  0,009  O,Oll  - 0,014  0,033  0,019 
0,008  0,009  0,019  0,028  0,009  - 0,013  0,042  - -
0,536  0,549  0,568  0,641  0,471  0,542  0,587  0,528  0,456  0,330 
1970  1971  1972  1973  1974  1975  1976  1977 
0,113  0,147  0,10  0,08  0,12  0,12  0,06  0,07 
0,128  0,103  0,16  0,13  0,07  o, 12  0,10  0,09 
0,058  0,032  0,06  0,06  o,o6  o,o6  0,07  0,05 
0,031  0,032  0,03  0,02  0,02  0,05  0,03  0,04 
0,035  0,047  0,06  0,02  0,04  0,05  0,05  0,02 
- - - - - - 0,005  -
- 0,008  - - - -
0, 01  -
- 0,008  0,004  0,005  - - 0,01  -
- - - - - - - 0,04 
0,012  - - - - - - -
0,004  - 0,004  0,005  - - 0,005  0,01 
0,027  0,083  0,04  0,09  0,03  0,005  0 03  0,02 
0,408  0,460  0,46  0,420  0,34  0,41  0,377  0,34 
1970  1971  1972  1973  1974  1975  1976  1977 
0,268  0,100  0,08  0,21  0,06  0,03  0,07  0,03 
0,170  0,125  0,18  0,21  o,o6  0,16  0,03  0,07 
- 0,049  0,03  - 0,03  - 0,07  0,03 
- 0,025  - 0,03  - 0,09  0,03  0,03 
- - 0,03  - 0,03  - 0,03  -
- - - - - - - -
- - - - - - - -
- 0,025  0,18  0,06  - - - - - - -- - - - - -
- - - - - - - -
0,024  - - - - - - - - 0,03  0,03  - - - - -
0,462  0,324  0,53  0,54  0,20  0,29  0,24  0,193 FRANCE  * 
1) Falls of  ground 
2)  Haulage  and  transport 
3)  Movement  of personnel 
4)  Machinery,  handling  of  tools  &Ad 
supports 
5)  Falling objects 
6)  Explosives 
7)  Explosions  of  firedamp  or 
coal  dust 
8)  Sudden  outbursts  of  firedamp, 
suffocation by  natural  gases 
9)  Underground  combustion and  fires 
10)  Inrushes  of water 
11)  Electricity 
12)  Other  causes 
TOTAL 
ITALY
1J 
1)  Falls of ground 
2)  Haulage  and  transport 
3)  Movement  of  personnel 
4)  Machinery,  handling  of  tools  and 
supports 
5)  Falling objects 
6)  Explosives 
7)  Explosions  of  firedamp  or 
coal dust 
8)  Sudden  outbursts  of  firedamp, 
suffocation by  natural  gases 
9)  Underground  combustion and  fires 
10)  Inrushes  of water 
11)  Electricity 
12)  Other  causes 
TOTAL 
* Including Provence as  from  1970. 
1)  Product I  on  stopped  since  1976 
1958  1959 
0,235  0,192 
0,115  0,085 
0,007  0,018 
0,018  0,040 
0,025  0,007 
- 0,026 
0,115  0,121 
0,043  0,026 
- -
- -
- 0,011 
0,036  0,029 
0,594  0,555 
1958  1959 
0,167  -
- o, 197 
- -
- -
- 0,197 
0,501  -
- -
0,167  -
- -
- -
- -
- -
0,835  0,394 
B.  Underground  accidents  resulting in death within eight weeks 
years  1958-19TI 
per  '000,000 man-hours  (frequency) 
1960  1961  1962  1963  1964  1965  1966  1967  1968  1969 
0,186  0,219  0,167  0,120  0,127  0,164  0,214  0,159  0,177  0,149 
0,082  0,122  0,077  0,121  0,141  0,052  0,126  0,088  0,101  0,186 
0,027  0,008  0,043  0,009  0,009  0,042  0,024  0,016  0,025  0,014 
0,016  0,008  0,030  0,009  0,036  0,009  0,015  0,016  0,006  -
0,004  0,017  0,030  0,009  0,018  0,019  0,015  0,011  0,031  0,014 
- - - 0,005  0,005  0,009  0,005  0,005  0,006  -
- - 0,004  - - 0,155  - - 0,038  -
0,019  0,004  - 0,019  0,009  - 0,005  0,027  0,019  0,007 
- - - - - - - - - -
- 0,004  - - - 0,005  - 0,005  - -
0,012  - 0,009  0,024  - - 0,010  - - 0,007 
0,008  - 0,009  0,014  0,014  - 0,005  0,005  - 0,007 
0,354  0,382  0,369  0,330  0,359  0,455  0,419  0,332  0,403  0,384 
1960  1961  1962  1963  1964  1965  1966  1967  1968  1969 
0,201  0,225  - 0,366  - - - - - -
- - - - - - - 0,797  - -
- - - - - - - - - -
- - - - - - - 0,797  - -
- - - - - - - - - -
- - - - - - - - - -
- - - - - - - - - -
- - - - - - - - - -
- - - - - - - - - -
- - - - - - - - - -
- - - - - - - - - -
- - - - - - - - - -
0,201  0,226  - 0,366  - - - 1,594  - -
1970  1971  1972  1973  1974  1975  1976  1977 
0,143  o, 117  0,07  0,20  o,n  0,06  0,09  0,09 
0,127  0,108  0,08  0,07  0,12  0,07  0,10  0,06 
0,016  0,072  0,01  0,01  0,01  0,03  0,03  -
0,032  0,027  - 0,02  0,03  - 0,10  0,02 
0,016  0,045  - 0,04  0,03  0,03  0,03  -
0,108  0,018  - - - - 0,01  -
0,127  - - - 0,58  - 0,23  -
- 0,072  - 0,01  - - - -
- - 0,01  - 0,01  - - -
0,016  - 0,01  - - - - -
- - - - - - - -
- 0,009  0,03  - - - - 0,02 
0,484  0,468  0,21  0,37  0,09  0,18  0,60  0,19 
1970  1971  1972  1973  1974  1975  1976  1977 
- - 2,20  - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - - - - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - - - - - - -
- - 2,20  - - - - -NETHERLANDS  1)  1958  1959 
1) Falls of ground  0,262  0,064 
2)  Haulage  and  transport  0,077  0,145 
3)  Movement  of  personnel  - -
4)  Machinery,  handling  of  tools and 
supports  0,015  0,016 
5)  Falling objects  - 0,016 
6)  Explosives  - -
7)  Explosions  of  firedamp  or 
coal dust  - -
8)  Sudden  outbursts of  firedamp, 
suffocation by  natural  gases  - -
9)  Underground  combustion and  fires  - -
10)  Inrushes  of water  - -
11) Electricity  - -
12)  Other  causes  - -
TOTAL  0,355  0,241 
DlllTEa  KIICIKM  2)  1958  1959 
1) Falls of  ground 
2)  Haulage  and  transport 
3)  Movement  of  personnel 
4)  Machinery,  handling of  tools and 
supports 
.5)  Falling objects 
6)  Explosives 
7)  Explosions  of  firedamp  or 
coal dust 
8)  Sudden  outbursts  of  firedamp, 
suffocation by natural gases 
9)  Underground  combustion  and  fires 
10)  Inrushes  of water 
ll) Electricity 
12)  Other  causes 
TOTAL 
B.  Undergrountt  accidents resulting in death within eight weeks 
years  1958- 1971 
per  '000,000 man-hours(frequency) 
1960  1961  1962  1963  1964  1965  1966  1967  1968  1969 
0,034  O,ll4  0,062  0,084  0,043  0,044  0,050  0,100  0,172  0,058 
0,067  0,095  0,062  0,105  0,172  0,177  0,126  - 0,086  -
- - - - - - - - - 0,058 
- - 0,041  - - 0,022  - 0,067  - 0,117 
- - - - 0,043  - - - 0,043  -
- - - - - - - - - -
- - - - - - - - - -
- - - - - - - - - -
- - - - - - - - - -
- - - - - - - - - -
- 0,019  - - - - - - - -
0,017  - - - - - - - - -
0,119  0,229  0,166  0,189  0,258  0,243  0,176  0,167  0,301  0,233 
1960  1961  1962  1963  1964  1965  1966  1967  1968  1969 
I 
I 
1)  Production  stopperi  since  1975  2)  'tab1 H  ses stathtl  ques  suhant 1e  sh,aa de  1  a CoaaunauU  depah 1  976 
1970  1971  1972  1973  1974  1975  1976  1977 
0,082  0,101  - - - - -
0,165  - 0,26  - - - -
- - - - - - -
- - - - - - -
- - - - 0,521  - -
- - - - - - -
- - - - - - -
- - - - - - -
- - - - - - -
- - - - - - -
- - - - - - -
- - - - - - -
0,247  0,101  0,26  - 0,521 
1970  1971  1972  1973  1974  1975  1976  1977 
0,02 
0,07 
-
-
-
-
-
I  -
-
-
-
0,11 COMMUNITY  VI  1)  1958  1959 
1)  Falls  of ground  0,253  0,242 
2)  Haulage  and  transport  0,147  0,141 
3)  Movement  of  personnel  0,057  0,063 
4)  Machinery,  handling of  tools  and 
supports  0,011  0,028 
5) Falling objects  0,04S  6,{)~1 
6)  Explosives  0,009  0,010 
7)  Explosions  of  firedamp  or 
coal  dust  0,032  0,036 
8)  Sudden  outbursts  of  firedamp, 
suffocation by  natural  gases  0,016  0,010 
9)  Underground  combustion  and  fires  - 0,003 
10)  Inrushes  of water  0,002  0,002 
11)  Electricity  0,016  0,007 
12)  Other  causes  0,023  0,021 
TOTAL  0,610  0,590 
1)  Co11unauU  des  IX  a part! r  de  1977 
B.  Underground  accidents resulting in death within eight weeks 
years  1958-1977 
per  '000,000  man-hours  (frequency) 
1960  1961  1962  1963  1964  1965  1966  1967  1968  1969 
0,235  0,217  0,234  0,217  0,17 5  0,177  0,208  o, 192  0,160  0,176 
0,146  o, 168  o, 124  o, 167  o, 178  o, 149  0,160  0,128  o, 115  0,145 
0,047  0,056  0,045  0,060  0,045  0,051  0,060  0,044  0,054  0,038 
().012  0,02'1  0,037  0,013  0,030  0,024  0,023  0,024  0,017  0,023 
0,0-U  0,041  0,<162  0,04~  Q,OJ7  0,037  0,030  0,036  0,040  0,031 
0,002  - 0,002  0,001  0,002  0,002  0,001  0,002  0,006  -
0,002  - 0,375  0,001  0,001  0,053  0,030  - 0,044  -
0,006  0,003  0,007  0,005  0,002  0,006  0,004  0,012  0,006  0,004 
- 0,001  - 0,003  0,005  0,005  - - - -
0,001  0,006  0,005  0,005  - 0,001  - 0,002  - -
0,007  0,004  0,008  0,008  0,003  0,004  0,003  0,004  0,006  0,006 
0,024  0,029  0,032  0,021  0,014  0,013  0,017  0,015  0,012  0,015 
0,507  0,546  0,932  0,547  0,492  0,522  0,536  0,457  0,460  0,438 
1970  1971  1972  1973  1974  1975  1976  1977 
0,135  0,133  0,092  0,13  o,n  0,10  0,07  0,05 
o, 132  o, 104  0,141  0,12  0,08  0,11  0.09  0,08 
0,039  0,043  0,043  0,04  0,05  0,047  0,06  0,02 
0,027  0,029  0,019  0,02  0,02  0,047  0,05  0,02 
0,025  0,041  0,038  0,02  0,04  0,038  0,04  0,01 
0,002  0,005  - - - - 0,006  0,01 
0,06  0,037  0,005  - - 0,13  - -
- 0,027  0,022  0,01'2  - - 0,006  -
- - 0,003  - - - - 0,01 
0,011  - 0,003  0,003  - - - -
0,004  - 0,003  0,003  - - 0,003  -
0,016  0,053  0,035  0,06  0,02  0,003  0,02  0,01 
0,429  0,440  0,399  0,413  0,456  0,35  0,42  0,20 CAUSES  1960 
C.  Comparative  Table of underground  group  accidents  (see  (1)  below) 
years  1960-1977 
1961  1962  1963  1964  1965  1966  1967  1968  1969  1970  1971  1972  1973  1974  1975  1976  1977  1978  1979 
NabNabNabNabNab NabNabNabNabNab NabNabNab  NabNab  NabNabNab NabNab 
1) Falls of ground 
2)  Haulage  and transport 
3)  Movement  of personnel 
4) Machinery,  handing of tools 
and supports 
5) Falling objects 
6)  Explosives 
2  2  10  1  - 7  3  3  18  - - - 1  - 6  2  - 12  - 2  - 9  1  1  5 
---- -2514-
1  - 5 
-
7)  Explosions of firedamp  or 
coal dust  3 p2  ~3f - - - - - - 3  4  41  3  11 21  - - - 1  - 17  - - - 1  11  6 - - - - - - - - - 1  5  42  - - - 1  - 16 
8)  Sudden outbursts of firedamp, 
suffocation by natural gases 
9)  Underground  combuf{~~~ and 
0)  Inrushes of water 
1)  Electricity 
2)  Ohter causes 
TOTAL  2  2  10  1  - 7  6  >5  ~56 - - - 2  5  14  3  4  41  3  1, 21  -
I
ll Accidents  involving more  then five casualties of type  (a). 
N  Number  of groups  accidents. 
a  Casualties were  unable to resume  work  below  ground for at  least eight weeks. 
b  Casualties died within eight weeks. 
REPARTITION  : 
Germcn.v  Bel dum  France  United  r:ingdom 
I960  - I97I 
N  a  b  N  a  b  N  a  b  N  a  i 
I960  2  2  IO  - - - - - - - -
I96I  - - - - - - 1  - 7  - -
I962  4  63  344  1  2  6  1  - 6  - -
I964  2  5  I4  - - - - - - - - I 
I965  I  4  8  2  - 33  - - - - - I 
I966  2  5  2I  I  6  - - - - - -
I968  I  - I7  - - - - - - - -
I969  - - - - - - 2  - 11  - -
I970  - - - - - - 1  11  16  - -
I97I  2  - 12  - - - 1  - 8  - -
! 
1  - 8 
1  - 7  2  - 11  1 ll 16  3  - 20  - - - 2  - 9  2  6  47 
J  Germany  BelgiU!l  France 
I973 -
b  N  a  b  N  a  b  N  a 
- ,,  1973  2  - 9  - - - - -
- I974  I  I  5  - - - I  5 
- I976  - - - - - - I  -
1977  - 7  7  -
-
-
-
-
- l  -
7  7 
United Kingdom 
b  N  a  !  b 
- - - -
42  - - -
I6  - - -
I 
j 50 
D.  RECAPI'lULATION  :  COJ01U11ITI  OF  THE  SIX  X) 
-
cd 
r-f 
~ 
lmCOk  A  r.t  A  .........  rc:f  .~;a k  ~  m  :6  §  m  m  R  .,.,G)  .,., . 
R  s  Cl)  s:=-o o  G)  0  ~  Pe  f!  !fS  0 
~ ·-
•f"f  ·f"f  fH  ·f"f~  ~Sf!  •f"f  m  •  R~'d 
~  -
k  ~  -o  k  2! 
Year 
~  .  ~  0  Cl)  •f"f  ~~~0 ·f"f  •  ~~.p  .....  •::S  g&j  ~ 
MS..!I4  '"  ~  at 
-;;::  Q1S  at  SO  CD  • ........,  r-fOk  o  CDm  0  •  kA  M  'd  0  r-f..S::::O  "t;  '"me~  ~~ 
·f"f  m s  •f"f.  ~ 
~ 
:§ 
·f"f  :c  k  Cl)  Cl)  M  G)  ~G)  k  G) 
:E  li:t  ~  ·~ :ci_~  IZtP.  ~1!  I'ZtPe  ~  t: i:i 
1958  252  278  1 634  1 260  770  17  074  3,052  67,68  0,610  13,551 
1959  240  602  1 788  1 122  622  14  539  2,585  60,43  0,590  12,950 
1960  239  967  1 958  1 037  526  13  459  2,192  56,09  0,507  12,986 
1961  235  848  2100  962  527  12  720  2,235  53,93  0,548  13,227 
l9b2  233  233  2 229  901 
;:~  ~~~ 
12  41~  3,602 w  53,24  o, ~32  ~.~< l3,7Hl 
2,320  4  0,600  4J 
1963  229  769  2 331  849  465  11  686  2,024  50,86  0,547  13,761 
1964  235  007  2 395  841  411  11  726  1,749  49,89  0,493  13,860 
1965  224  249  2 461  784  410  10  595  1, 828  47,25  0,522  13,506 
1966  210  189  2 611  698  374  9 247  1,779  43,99  0,536  13,242 
1967  189  484  2  824  587  269  1 781  1,420  41,06  0,457  13,246 
1968  181  016  3 065  522  240  1  501  1,326  41,44  0,460  14,370 
1969  176  749  3 265  476  209  7 222  1,181  40,82  0,438  15,160 
1970  170  355  3 442  438  188  6 591  1,104  38,69  0,429  15,047 
1971  164  910  3 514  414  182  6 249  1,104  37,89  0,440  15,088 
1972  151  809  3 659  369  147  5 763  1,033  26,34  0,399  15,60 
1973  139  700  3 755  332  137  5 560  0,981  39,80  0,413  16,77 
1974  133  300  3 742  313  143  5 054  1,073  37,91  0,456  16,12 
1975  129  100  3 632  319  110  4 795  0,852  37,14  0,35  15,05 
1976  125  600  3 710  301  125  4 491  0,995  35,76  0,415  14,92 
1977  .._  119.670  3.824  284  83  4357  0,694  36,40  0,293  15,36 
1978 
~~~ Net  extraction,  slurry and  dust. 
2  Incl.  Luisenthal  explosion. 
3  Excl.  Luisenthal  explosion. 
4  Casualties  were  unable  to resume  work  for at least eight weeks. 
UBITED  KIJGDOM 
o/oo 
1973  130  200  3 598  306  74  490  0,568  3,76  0,242  1,60 
1974  109  200  3 260  268  37  417  0,339  3,82  0,138  1,555 
1975  127  700  3 493  303  55  522  0,431  4,09  0,181  1,722 
1976  122  100  3 407  287  45  '  ~4\J.  0,369  J.~:t4'J.  0,157  ~:~6 \ 
1977  120.700  3  338  294  33  2  280  0,273  18,874  0, 11  7,75 
1978 
lfote  :  It is only possible to compare  the tlgures  m  1 able  l  l' onmun1 ty or 'Tine  ::S1XJ 
with those  in table 2,  by refering to the explan:atory notes in Section IV, 
paragraphe  4.2.  except after 1976. 
1) Statistical tables for 1976 and 1977 following the system of classification used in dle Conummity of Six. 
1 ANNEX 
Explanatory  notes  - Tables  1 
CE1I!IIJ. DEFI!IITIOIIS 
1.~ 
Bodily  injury reaultina  fr011  a  audden  and  abnonul  external  cauae  in the courae of work. 
Tha  Mineo  Safety alld  Health  CC>~Billion'• otathtica ahould only cover victiaa of accidantl 
wulargrouad,  includin• accidenta which  occur when  Mn enter and  leave  the  cagea  and  while 
the cagel are  in  ~mtion. 
2.  Fatal accident 
An  accident  cauain.a the death of  the victi• within 56  d.aya  followinA  the accident.  Victiaa 
dyina 110ra  than  S6 after the  day of tha accident  ahould not  be  included  in the  fatal  acci-
dent  cat•A;ory but  in that of accideata  reaultin~ in incapacity  involving  an abaence  frowt 
vork  of 110ra  than  S6  day  a. 
3.  Peraona  covered by  the atothtica 
Pit ataff  and  •liP  loy••• of contractor fima who  balOnJI:  to a  sinera'  aocial  aec.urity  ac.he ... 
Tba  atatiatica count victima  and  GOt  ac.cidenta 1  everyone who  ia  the victia of an accident 
whil0  actually  undar~round aa vall 11  durin~ deacent  aDd  aaceftt  ahould  be  included.  Victi  .. 
can therefore only be ainera,  auparviaora,  •n•ineera or  ataff belonaina to contractor  fil"aa. 
Shifta and  nUMber  of houn vorkod  by  tha peraona on  tho boolu  of  the aine alld  other ataff 
baloftl.iRK  to  a  ainara'  aoe:ial  in1uraoc.e  ach  ...  ;  account  ehould  be  taken both of extra ahifta 
and  overtiM. 
Tha  period of roforence  adopted  ia the  poriod of actuol  expoaure  tp rilk;  one  therefore 
coUfttl astra ehifta and  overtime  in  tam• of  tiM actually worked  and  not of number  of 
houri paid. 
5.  Accidentl rate• 
llullbor of accidenta per •illion houre worked. 
The  fraquo11cy  ratea are arrived at by  dlvidiD&  tho  nuabor of accidentl of  a  aiven. category 
by  tba total nuabar of houra  apant  on all tJpaa of work  undararound. 
CAUSES  OP  ACCIDENTS 
I. Falla of Ground  and  Roclta 
Tbia catopry of aceidontl coven falla of  atone or coal  frOII  ita natural  aituation 
It tloea  not  cover accidanta  cauaacl  by falla of  ~tround ratultina froa ona  of  tha  factora 
included under  another  cate~ry, for  exeaple  tho  uao  of explolivaa,  axplooion  of fired-
or duat,  or an o11tburat.  loccidentl cauaad  by falla of  atone  in a  caved vaato  ahould  1>e  in-
cluded in this cato&oryl  on tho other hand,  accidenta  durin& the  otowin&  of waoto  ohould 
bo  claaaed  in cate&ory  S  "Folla of Objecta".  Accidanta  cauaa• by utarlah continui111  to 
.,,. after fallin&  froa their netural polition are  included  under  catoaory  I  "Falh of 
around  and  rocka",  except Whara  it ia a  caaa of •tariale aat  in 110tion  by  101111  external 
eau1e after fir1t  comintt  to ra1t. 
II. Tranaport 
Aecideut1  c:au1ecl  by any  M&nl  of  tran1port  whether  1tationary or in 110tion,  uaad  to  carry 
Mn or ohj•ctl at  tba  faca,  in othar workinaa,  in  roadway•,  in ahafta,  atapla pita, ate., 
includin&  accident  a  cauoed  by  tha anginal  providinR aotive paver  far  tranoport.  Thio cate-
aory  includoo,  for  example,  accidenta eauaad  by  lUIIpl  of coal  fallina froa a  conveyor  bolt 
or blocka of vood  from  a  tub  loaded with tiaber,  and  evan  thou cauud when  luap1 of coal 
ara projected during their 4eacent  dovn a  fixed  chute.  An  accident eauaed by  the  gear  whoell 
or  tho drivina Mchaniaa ot  a  tranoport •Y••- ohould  aho be  included  in  cate~ory II  ''Trana-
port11. 
Electrocution cauaod by •  trolley viro  ohould  bo  included  in cateRory  XI  "Electricity". 
a)  Continuoul  Tranaport 
Traaaport  equipunt which can receive  produc~• alona the vhola  of  ita  len&th olld ..  lntain 
&  CODtiiWOUI  flow, 
b)  Dinontinuoua  tranaport 
All other ••n• of  tranaport. 
Thia cata&ory  ahould  include accidenta caused particularly by  akipa,  ••&••·  klbbloa,  11 
woll 11 accideata  iavolvin& •n or abjocta fallina fr- thaae cas•••  okipa  or kibblaa,  ropo 
baula&u, loc-tivoa, aonoraila,  dackin&  r ..  l  and  other oiailar devicu. 
III. Palla and  IIOvaMnt  of the victia 
o)  llhila •vin& about  the 11iaa 
Falla of MD  into a  abaft or ataplo pit, falh in aenoral,  atuabloo,  alipo,  knocka  and  buapa, 
aprain• of  l!aba, etc., whatever  the cauae,  ahould  he  included,  11  lons  ao  the baai0  cauoa 
of  tha aceident  ia  tha victia'a IIOv-nt throuah  tha aina in the coune of or at  the  place 
of wark  and  DO  uana of  tranaport it involved;  tha  latter ahould ba  included  in catecory  II 
11Tranlport" or Ill b  "Palll of victi• durin& other activitiea" reapactively. 
b)  Ill  the courao of other activitha 
Falla of •a into a  ohaft or ataplo pit, falh in aeneral,  atuabloa,  alipa,  knock•  and  buapl, 
apraina of liaa, eta., aa  lon~ aa  tho fall vaa  cauaed  baaically by  111111  particular activity 
and  not by  tbo IIOV&Mnt  of  the victia about  the aino,  which ia covered  in III a. 
Tbia  catasory lhould only  include accident  a  cauaed  by  the victia fall ina durin&  hia actual 
wark  and  not  duri111  the couna of ..,villi about  the aine 11 under" catallory III a  "Falla of 
vied• whilo aoviaa about  tbe aino". 
IV.  Mac:hinaa.  tool•  and.  auprorta 
a)  Mechillal 
Accident•  cauaed  by  en~ine• poverina  a  Mana  of  tranaport  ahould  be  included  in catepry II 
"Tranaport",  Cate&or)'  IV  eovara accidenta occurrin& durin11  the etartina up  alld  runnina of 
other ..  chinas. 
Accidonta  eauaed  by uchinea falliD& while beiD&  110ved  will be included  in catepry V "Falla 
of objee:ta". 
b)  Tooll 
catapry IV  covers accidanta cauaed by  the uee  of toou auch 11 portable drilll, drilll !" 
:::~•;.,::~ ::"~tp~=:~:.:!:~v ~~!~~:'o~*:~j.:::~~ra, otc.  Accidanta  cauaed  by  foUlnR 
c)  lklpparca 
With raprd to accidonta occurrin& durin1  the hendlin& of  aupporta only thoae  involvina 
tbe aattin& up or r-val of  thia oqui-nt ohould  be  included  in cateaory IV.  If.  a  auport 
or 000 of  ita .._..,..nu falla durina tranoport,  tho  accident  ahould  be  included  ln cate-
&or)'  V "Palla of objectaM. 
Category  IV  only coven accldenta arhin& fr011  tho  uae  and IIOV-Dt of ...,hinea  toola and 
equi-n~; it ia -phaai.aed in  tJ;>e  caae of  aupporta""iliat  only accideatl  eccurri~l duri111 
the  oathn~ up  and •-val of thu e~ui-nt ahould  be  included  in thia catepry. 
V.  Falla of obJec:ta 
Accidenta  involvina the  falliD& or dialod&in& of exoavated uterial  IDd  of objecta  auch  u 
frama,  timber,  toola,  propa,  pipea, uteriala, etc.  ' 
Thi1  cateaory  includea  not  only accidentl cauaed directly by falla of  excavatin& ..  torial 
or objecu,  but aha thoae cauaed  by objecta  fallin& vhile bai~ handled. 
VI.  Explooivu 
Accidenta  occurring durin&  the tranaport or handlin& of axplosivaa,  the ehar&in& of  aho&-
holeo,  accidental or prnature firina of ahota,  iudoquata protection of paraonnal  unfirad 
::•~;::  ::!~:.~!:.~y picka or drilla, •h-firal, lOft&  firea,  ruiduaa and  poiao~in& b)' 
lobere  ~he uoo  of e>;<Plooivoo  lOti off an explosion of  fire-d111p or duat  or  evan  o  hoatiD& 
or a  flre,  the  ace1dent  ahould be  included  in category VII or  IX  roopactivalJ. 
VII.  Ignitiona or axploaions of  fireda!f  and  coal duat 
Thia  include  a  poieoniD&  or ouffocatioa by  the a•••• 10  pro4uced.  An  axplooion of  firad.., 
or cool  duat  brouab&  about  by  the uaa of .tectricit)' ahoul• be claaaified under caupry 
V~I. AI  1  aeneral  rule,  if tha  cauaea of an accident  include  the  i~ition or exploaion or 
flredutp or duot,  it ahould alvaya ba  included  in catepry VII. 
VIII.  Outburata of  111  - Deaxy  anation,  auffocation or poiaonin& by netural 11••••  (C02, 
CH4,  CO,  H2 
a)  Outburata of  111 
Accidonto  ca~aed by ejected uteriala of  roof falll cauaed  by  audden outburata of ••••  In 
a~cordanc~ v1th  the rulo let out  for catopry VII, if tha outburat  ia followed  by  an axplo-
:;o:x;~o!t~:!":•  f~~!d::;i::n::P~:~~::.  t~•::!1 •::!~.be included  i11  catoaory liii "Ipitlona 
b)  Deox711enation  ond  10oiaonin~ bv natural  R•aea  (co2,  C114  ,CO,  11
2s) 
Thia  includea  accidenta  eauaad  by bck of oxyaan,  by  auffocation  (CJ4,  co2)  and  b)'  poiaoni1111 
!~o;,.;l!~io!f  o:u~~~::~!:no~r  .::~·:~!~ !: :~::~:; :b:::t~:~  R::  n~':"::.  b:..::!:~i:::..~: :: 
cla111~iad unde~ thoao  cataJioriaa. If auffocation or poiaonin&  h  cauaed  b)' axhauat  fUMI 
from  cheael •n&lnaa •  tba accident  a  ahould  'ba  included  in catllD't)'  IV,  "lxploaivaa". 
IX.  Haacinsa or fira1 
nil includea  poioonina or auffocation by  the sase1  produced,  iajuriaa  fr1111  burna,  roof 
f1l11,  falla of objectl, otc.  follovin&  a  hoatin& or fire  ln the aine.  A fire  follovin&  an 
exploaion of  flrod1Mp  or coal  duat  ahould  be  thil oate&or)'. 
Ia aanoral, if the accident il due  to aeveral  conbined cauau  includin&  a  haatin& llr a  flra, 
h  ohould  alwaya  ba  included  in cata&ory  IX "Haatin&a or firea" unleaa ana  of  the  aauaoa  Ia 
tho  ignition or explooion of  firadallp or coal  duat;  ln thia loat coao  the accident would 
be  ~ ncluded  in cataaory VII. 
x.  !!!!.!!.!l!!!. 
Accide'nto  accurrin~ when  old vorkin&a  aro brolteq  into or when  deed  around it encounter  ... 
Iajuriea from  projoctod .aterial, falla of  objec~l, fal11  of  aroulld  drovniftl,  ate. 
Xl.  Electricity 
Accident  a  cauaed by electricity - burna,  ahocka,  electrocution. If alactricit)' oeuaaa  the 
accidental  firin(l of  exploaivea,  an axploaioa of  fired.., or coal  duat  or a  heatln& or  I 
fire,  the  reaultiD&  accident  ohould  be  includolll  in thoaa catopriaa in tho  follovina order 
of priority  : 
1.  Explolion of  firedaap or duot 
2.  A hoatin& or  fira 
3.  Explolivu 
XII.~ 
Thia catepry covara accide11ta which cannot  be claaalfied under cataprl.aa  I  to XI,  that 
i1  to  oay,  accidenta of which it ia not  poaaibila .to eatabliah the exact cauaa.  Thia  oa-
toaory MIY  aha bo  uaed  to  record accident  a  covered  by  COIIpraaaed  air. 
SlTE  OF  THE  ACCIDENT 
Thia aeo11a  the place where  the victia vaa at  the tiM of  thll  accident, which ..  ,  bo oliffa-
raat frca  tho victia'  1  norul ploca of llork. 
1.  Production facea 
Thia COIIIPrilaa  the vorkina  face  includia&  the part between the face or atapla hole and  thoo 
a towed  or covod vuta but dooa  not  include road  a  of  any  kind  except •-:v roeda. 
2,  Headiqa oxcludin&  ahafta and  atapl• pita 
Tloia  alao covore  the aroa vhero  loedin&,  tiaberinR and  atoalvork are carried out  i-olia&a-
ly behind  tho face.  Ill  the caaa of aluahar paoltin&  tha  ourri~ area oxtonda up  to  and ia-
cludin&  the line of propa. 
Devolo-nt haadinaa  ahould  bo  conoidored 11 drlfta. 
3,  Shafta and  atapla pita 
Thia  alao covara the i-•liate approach co  inaata aapecially where aine can and  atorea  are 
loaded  and  unloedod  froa  the cas••. 
4.  Othor placaa 
Thh haedin&  covora all tho victiaa of accidentl not  incl11dld  undar  the three pracadin& 
htadinaa. 
PERIOD  OP  INCAPACITY 
Accidanta  ahould ba broken dova 11  foUova  accordin1 to perloda of  inc:apacit)'  1 
- Accidentl  involvin& aa &blanco  of botvooa 4  and  20 calendar daya 
- Accidantl  iavolvlna ID abaonca of bet-an 21  and  56  calendar daya 
- Accidentl  involvina an abaenca  of 110ra  then  S6  calendar daya 
- Fatal accident  a. 
The  day of  the accident  doeo  110t  count.  Tha  nuabar  of daya of  incapacity to bo  caltan  into 
conaideration ia definad by  the affective abaenca  of  the ainer fr011  wrk. MINIS SAFITY AND HIALTH 
COMMISSION 
DETAILED BREAKDOWN OF ACCIDENT VICTIMS ACCORDING TO CAUSE AND SITE 
OF ACCIDENT AND PERIOD OF INCAPACITY 
Common Statistics on victims 
of accidents underground in coal mines 
~THEACCODENT 
CAUSES OF ACCIDENTS ~ 
I. FALLS OF GROUNDS AND ROCKS 
II. TRANSPORT, TOTAL 
a) Continuous Transport 
b) Discontmuous Transport 
Ill. FALLS AND MOVEMENT OF THE VICTIM, 
TOTAL 
a) while moving about the mine 
b) in the course of othor activities 
IV. MACHINES, TOOLS AND SUPPORTS 
TOTAL 
a) Machmes 
b) Tools 
c) Supports 
V  FALLS OF OBJECTS 
VI. EXPLOSIVES 
VII. IGNITIONS OR EXPLOSIONS 
OF FIREDAMP AND COAL DUST 
VIII. OUTBURSTS OF GAS, DE-OXYGENATION, 
SUFFOCATION OR POISONING BY NATU-
RAL GASES (CO., CH<, CO, H2S), 
TOTAL 
a) Outbursts of Gas 
b) De-oxygenation and Poisoning 
by natural G._ 
IX. HEATINGS OR FIRES 
X. INRUSHES 
XI. ELECTRICITY 
XII. OTHER CAUSES 
TOTAL 
COUNTRY 
COAL-FIELD 
FEDERAL REPUBLIC OF GERMANY 
Production faces 
Headings excluding 
shafts and staple-p1ts 
1  2 
4to  21  to  Fatal 
4to  21  to  Fatal 
20  56  >56 
total  20  56  >56  aCCI· 
days  days  days 
aCCI-
days  days  days 
(3)  (3)  (3)  dents 
(')  (3)  (3)  dents 
2.003  1.100  455  9  3.647  1.283  574  222  4 
191  174  112  1  478  86  ~  51  2 
74  77  55  1  207  33  20  21  1 
117  97  57  - 271  53  28  30  1 
1.666  1.098  326  1  3.091  1.066  676  182  -
24  19  6  - 49  14  11  3  -
1.642  1.079  320  1  3.042  1.052  665  179  . 
1.019  735  233  4  1.991  520  334  99  2 
156  143  53  1  353  93  76  35  2 
378  195  49  - 622  260  136  25  -
~5  397  131  3  1.016  167  122  39  -
.631  932  300  - 2.863  683  344  132  1 
- 1  - - 1  - - - -
- - - - - - - - -
- - - - - - - - -
- - - - - - - - -
- - - - - - - - -
1  - - - 1  - - - -
- - - - - - - - -
- - - - - - 1  - -
184  76  48  2  310  69  38  8  -
6. 775  4.116  1.474  17  12.382  3. 707  2.015  694  9 
1  N  m  r  ( )  u  be  of hours -rked  by p1tstalf and employ-of contractor firms who belong to a m1ners  soc1al tnsurance scheme 
(1) Accidents Involving more than live caaualtl• (I.e. who either died or were unable to reaume -rk  underground lor at laastetght weeks). 
<'> Calendar days. 
(absolute figures) 
Shafts and staple-pits  Other places 
3  4 
4to  21  to  Fatal  4to  21  to  Fatal 
total  20  56  >56  acci- total  20  56  >56  aCCI· 
days  days  days  days  days  days 
(3)  (3)  (3)  dents  (3)  (3)  (3)  dents 
2.003  8  10  4  - 22  221  122  30  1 
187  38  64  37  4  143  236  259  138  11 
75  2  2  2  - 6  21  23  15  3 
112  36  62  35  4  137  215  236  123  8 
1.924  190  163  57  7  I  m  .213  798  228  2 
28  5  4  2  1  12  12  11  - -
1.896  185  159  55  6  405  .201  787  228  2 
955  29  22  4  - 55  338  213  69  2 
206  8  5  1  - 14  66  59  30  -
421  19  16  2  - 37  220  100  19  -
328  2  1  1  - 4  52  o\6  20  2 
1.160  75  56  22  2  155  615  356  133  1 
- - - - - - - - - -
- - - - - - - - - -
- - - - - - 1  1  - -
- - - - - - - - - -
- - - - - - 1- l- - -
- - - - - - 1  2  - 7 
- - - - - - - - - -
l  - - - - - 2  4  1  1 
~ 15  10  2  1  - 13  98  42  11  2 
6.425  350  317  125  13  805  2. 728  1.  797  610  27 
Table 1a 
YEAR  1977 
MAN-HOURS WORKED (1)  193.844.270 
Total of  Group 
acc1dents underground  ace idents (•) 
5  6 
4to  21  to  Fatal 
total 
20  56  >56 
acci- total  56  Fatal 
days  days  days  days  acci- total 
(3)  (3)  (3)  dents 
(")  dents 
374  3.595  1.806  711  14  6.126  - - -
644  551  545  338  18  1.452  - - -
62  130  122  93  5  350  - - -
582  421  423  245  13  1.102  - - -
2.241  4.135  2. 735  793  10  7.673  - - -
23  54  46  11  1  112  - - -
2.218  4.001  2.689  782  9  7.561  - - -
622  1.906  1.304  405  8  3.623  - - -
155  323  283  119  3  728  - - -
347  877  455  95  - 1.427  - - -
120  706  566  191  5  1.468  - - -
1.105  3.004  1.688  587  4  5.283  - - -
- - 1  - - 1  - - -
- - - - - - - - -
2  1  1  - - 2  - - -
- - - - - - - - -
2  1  1  - - 2  - - -
10  2  2  - 7  11  - 7  7 
- - - - - - - - -
8  2  5  1  1  9  - - -
153  361  158  68  4  591  - - -
5.159  13.557  8.245  2.903  66  24.771  - 7  7 MINES SAFETY AND HEALTH 
COMMISSION 
DETAILED BREAKDOWN OF ACCIDENT VICTIMS ACCORDING TO CAUSE AND SITE 
OF ACCIDENT AND PERIOD OF INCAPACITY 
Common Statistics on victims 
of acc1dents underground in coal mines 
COUNTRY 
COAL-FIELD 
BELGIUM 
~FTHEACCIDENT  Production faces 
Headings el!cluding 
shafts and staple-pits 
1  2 
~ 
4to  21  to  Fatal  4to  21  to 
20  56  >56  20  56  >56 
acci- total 
days  days  days 
dents  days  days  days  CAUSES OF ACCIDENTS 
(3)  (3)  (3)  (3)  (3)  (3) 
I. FALLS OF GROUNDS AND ROCKS  1754  241:$  4<5  0  204<5  7<53  90  17 
II. TRANSPORT, TOTAL  87  22  8  0  117  241  49  22 
a) Continuous Transport  85  19  8  0  112  59  a:J  3 
b) Discontinuous Transport  2  3  0  0  5  182  29  19 
Ill. FALLS AND MOVEMENT OF THE VICTIM, 
TOTAL  139  13  6  0  158  394  63  11 
a) while moving about the mine  24  4  2  0  30  91  17  3 
b) in the course of other activities  115  9  4  0  128  303  46  8 
IV. MACHINES, TOOLS AND SUPPORTS 
TOTAL 
675  144  842  '+46  78  22  1  13 
a) Mach1nes  70  22  7  1  100  44  10  3 
b) Tools  143  16  0  0  159  150  16  2 
c) Supports  462  106  15  0  583  252  52  8 
V  FALLS OF OBJECTS  503  98  7  0  608  631  78  12 
VI. EXPLOSIVES  0  0  0  0  0  0  0  0 
VII. IGNITIONS OR EXPLOSIONS  0  0  0  0  0  0  0  0 
OF FIREDAMP AND COAL DUST 
VIII. OUTBURSTS OF GAS, DE-OXYGENATION, I 
SUFFOCATION OR POISONING BY NATU-
RAL GASES (CO., CH  •• CO, HoS), 
TOTAL  0  0  0  0  0  0  0  0 
a) Outbursts of Gas  0  0  0  0  0  0  0  0 
b) De-ollygenation and Poisoning  0  0  0  0  0  0  0  0 
by natural Gases 
IX. HEATINGS OR FIRES  0  0  0  0  0  0  0  0 
X. INRUSHES  0  0  0  0  0  0  0  0 
XI. ELECTRICITY  0  0  0  0  0  3  2  0 
XII. OTHER CAUSES  74  8  0  0  82  75  4  1 
TOTAL  ~232  531  91  1  ~855  2573  364  76 
(1) Number of hours worked by pit stall and employaa of contractor firms who belong to a m1ners  social insurance scheme 
(1) Accidents Involving more than II  ..  casualtlee (I.e. who either died or_,..  unable to reeume work underground lor at least ••ghl weeks). 
(•) Calendar days 
Fatal 
aCCI· 
dents 
0 
(absolute figures) 
Shafts and staple-pits  Other places 
3  4 
4to  21  to  Fatal 
4to  21  to  Fatal 
20  56  >56  total 
20  56  >56  aCCI·  total  ace•- days  days  days  days  days  days 
dents  dents 
(3)  (3)  (3)  (3)  (3)  (3) 
891  27  2  0  0  29  124  14  1  0 
312  44  18  5  0  67  166  42  22  2 
c  8<:  1  0  0  0  1  27  4  2  0 
(  230  43  18  5  0  66  139  38  20  2 
(  468  83  12  1  01  96  203  27  6  1 
(  111  13  2  0  0  15  41  7  2  0 
(  357  70  10  1  0  81  162  20  4  1 
c  537  34  4  3  0  41  173  20  2  0 
c  57  2  0  1  0  3  9  2  0  0 
c  168  25  2  0  0  27  80  5  0  0 
c  312  7  2  2  0  11  84  13  2  0 
c  721  78  15  3  0  96  296  46  8  0 
c  0  0  0  0  0  0  0  0  0  0 
c  0  0  0  0  0  0  0  0  0  0 
c  0  0  0  0  0  0  1  0  0  0 
c  0  0  0  0  0  0  0  0  0  0 
c  0  0  0  0  0  0  1  0  0  0 
c  0  0  0  0  0  0  0  0  0  0 
c  0  0  0  0  0  0  0  0  0  0 
c  5  0  0  0  0  0  1  2  0  0 
c  80  17  0  1  0  18  96  9  0  0 
1  3014  283  51  13  0  347  1060  160  39  3 
YEAR  1977  Table 1a 
MAN-HOURS WORKED (1)  25.790.080 
Total of  Group 
accidents underground  accidents (1) 
5  6 
4to  21  to  Fatal 
total 
20  56  >56 
acci- total  56  Fatal 
days  days  days  days  ace  I- total 
dents  (3)  <">  (3)  (3)  dents 
13<  2688  352  66  1  3107 
23<=  538  131  57  2  728 
33  172  l•3  13  c  228 
199  366  88  44  <  500 
237  819  115  24  1  952 
5C  169  30  7  (  206 
18(  650  85  17  1  753 
195  1328  246  4o  1  1615 
11  125  34  11  1  171 
85  398  39  2  c  439 
9S  805  173  27  c  1005 
350  1508  237  30  c  1775 
c  0  0  0  c  0 
c  0  0  0  c  0 
1  1  0  0  0  1 
c  0  0  0  0  0 
1  1  0  0  c  1 
c  0  0  0  0  0 
c  0  0  0  c  0 
3  4  4  0  c  8 
105  262  21  2  c  285 
1262  7148  1106  219  5  8478 MINII SAFETY AND HEALTH 
COMMIIIION 
DETAILED BREAKDOWN OF ACCIDENT VICTIMS ACCORDING TO CAUSE AND SITE 
OF ACCIDENT AND PERIOD OF INCAPACITY 
Common Statistics on victims 
of accidents underground in coal mines 
COUNTRY 
COAL-FIELD 
FRANCE 
~rnEA~IDE~  Production faces  Headings excluding 
shafts and staple-pits 
1  2 
~ 
4to  21to  Fatal  4to  21 to 
20  56  >56  20  56  >56  acci- total  days  days  days  dents  days  days  days  CAUSES OF ACCIDENT 
<">  (')  (')  (')  (')  (") 
I. FALLS OF GROUNDS AND ROCKS  1265  4-48  165  5  194-o  514  193  64-
II. TRANSPORT, TOTAL  89  69  48  0  216  61  33  25 
a) Continuous Transport  45  42  3o  0  121  13  7  6 
b) Discontinuous Transport  4-4  27  18  0  95  48  26  19 
Ill. FALLS AND MOVEMENT OF THE VICTIM, 
8o6  4-11  97  0  14-22  5oS  287  69  TOTAL 
a) while moving about the mine  288  149  37  0  5o2  235  12o  44 
b) in the course of other activities  518  262  6o  0  92o  273  167  25 
IV.  MACHINES, TOOLS AND SUPPORTS 
TOTAL  889  428  95  0  15o6  47o  191  51 
a) Machines  I 
47  11  69  34  21  0  134  2o 
b) Tools  411  149  3o  0  65o  268  1  oB  2o 
c) Supports  4-<19  245  44- g  722  155  63  2o 
V FALLS OF OBJECTS  79o  361  95  1  1277  385  178  43 
VI. EXPLOSIVES  0  1  0  g  1  1  1  1 
VII. IGNITIONS OR EXPLOSIONS  1  OF FIREDAMP AND COAL DUST  0  0  (  1  0  0  0 
VIII. OUTBURSTS OF GAS, DE-QXYGENATION, 
SUFFOCATION OR POISONING BY NATU-
RAL GASES (CO., CH •• CO, HoS), 
0  0  0  TOTAL 
(  1  1  0  0 
a) Outbursts of Gas 
0  0  0  (  0  0  0  0 
b) De-oxygenation and Poisoning 
by natural Gases  0  0  0  (  1  1  0  0 
IX. HEATINGS OR FIRES  1  0  0  (  5  0  0  ( 
X. INRUSHES  5  0  0  5  2  0  I 
XI. ELECTRICITY  0  0  c  0  1  0  c 
XII. OTHER CAUSES  168  29  H  c  227  137  36 
TOTAL  4-<114  1747  511  (  66o1  2o8o  919  26c 
( 1) Number of hours worked  It stall and emplo  of contractor firms who belo  ~~~  ~  ~  to • miners' social•nsurance scheme. 
C'J Accidents lnvolvl~  more then live cuualtiM (I.e. who either died or -r•  unable to resume work underground lor at least ••ghlweeks). 
(I)Calenc:lardayo. 
Fatal 
&CCI· 
dents 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
(absolute figures) 
Shafts and staple-pits  Other places 
3  4 
4to  21 to  Fatal  4to  21  to  Fatal  20  56  >56  20  56  >56  total  acci- total  acci- days  days  days  dents  days  days  days  dents 
(')  (')  (')  ('J  ('J  (') 
786  2  I  1  0  3  153  6~  19  1 
121  12  1  6  0  33  183  121  77  4-
26  0  0  0  0  18  1  ~  8  1 
95  12  1  6  0  33  165  113  69  3 
9o6  29  lf  5  0 
I 
52  91o  53  174  0 
4o6  21  1  3  0  36  581  Jo<  96  0 
5oo  6  6  2  0  15  329  232  78  0 
762  11  ~  4  0  2o  36~  168  5o  0 
83  0  0  2  0  2  2o  1,  9  0 
438  6  3.  2  0  11  189  71  26  0 
241  5  'Z  0  0  7  ]5<  7e  15  0 
619  32  2  9  0  63  75  368  1  o5  0 
5  0  0  0  0  0  0  g  1  0 
0  0  0  0  0  0  0  c  0  0 
1  0  0  0  0  0  0  I  1  0 
0  0  0  0  0  0  0  I  0  0 
1  0  0  0  0  0  c  I  1  0 
0  0  0  0  0  0  1  (  0  0 
2  0  0  0  0  (  c  1  0  0 
1  0  0  0  0  (  1  1  0 
188  1  ~  5  1  0  2c  2o  43  f  1 
3391  98  62  26  0  191  256!  13o8  43~  6 
YEAR  1977  Table  1a 
MAN-HOURS WORKED (1)  63.956.456 
Total of  Group 
accidents underground  accidents<"> 
5  6 
4to  21  to  Fatal  20  56  >56  56  Fatal  total  acci- total  days  days  days  dents  days  acci- total 
(')  (')  (')  (')  dents 
238  1934- 7o4- 24-8  6  2967  0  0  0 
4-<12  m  24-4- 156  4- 772  0  0  0 
43  76  63  4-4  1  19o  0  0  0 
359  269  181  112  3  587  0  0  0 
16oo  2253  1251  34-5  0  4-o6o  0  0  0 
1oo5  1127  584  18o  0  195o  0  0  0 
675  1126  667  165  0  211o  0  0  0 
598  1734  792  2oo  0  2886  0  0  0 
42  136  67  43  0  261  0  0  0 
JoB  874  337  78  0  14-<17  0  0  0 
24-8  724  388  79  0  1218  0  g  0 
1241  196o  928  252  1  32oo  0  ~  0 
1  1  2  2  0  7  0  g  0 
0  1  0  0  0  1  0  c  0 
1  1  0  1  0  3  0  (  0 
0  0  0  0  0  0  0  c  0 
1  1  0  1  0  3  0  c  0 
1  2  c  0  0  6  0  <  0 
1  7  1  0  0  8  0  c  0 
4  42  1  0  5  0  (  0 
273  521  11  3o  1  7o8  0  c  0 
"4o  8761  4-<13  1235  12  14623  0  c  0 MINES SAFETY AND HEALTH 
COMMISSION 
DETAILED BREAKDOWN OF ACCIDENT VICTIMS ACCORDING TO CAUSE AND SITE 
OF ACCIDENT AND PERIOD OF INCAPACITY 
Common Statistics on victims 
of acc1dents underground in coal mines 
COUNTRY 
COAL-FIELD 
UNITED KINGDOM 
~''HEACC,DEN'  Production faces 
Headings excluding 
shafts and staple-p1ts 
1  2 
~ 
4to  21to  Fatal 
4to  21!0 
20  56  >56  total 
20  56  >56 
days  days 
aCCI- days  days  days  days  dents 
CAUSES OF ACCIDENT 
(3)  (3)  (3)  (3)  (')  (3) 
I. FALLS OF GROUNDS AND ROCKS  2931  1  olB  2o6  1  4156  658  212  48 
II  TRANSPORT, TOTAL  1  o7o  435  128  5  1638  281  1  o4  41 
a) Continuous Transport  59  5o  17  0  126  22  9  5 
b) Discontinuous Transport  loll  385  111  5  1512  259  95  36 
Ill. FALLS AND MOVEMENT OF THE VICTIM,  12o7  454  9o  TOTAL  0  1751  627  246  41 
a) while mov1ng about the mine  315  136  28  0  479  157  63  8 
b) m the course of other activ1t1es  892  316  62  0  1272  47o  163  33 
IV. MACHINES, TOOLS AND SUPPORTS 
TOTAL  2231  727  142  0  3100  661  22o  49 
a) Machines  368  1  o9  27  0  5o4  82  21  6 
b) Tools  167  36  8  0  211  68  21  7 
c) Supports 
1696  582  1  o7  2385  531  178  36  0 
V  FALLS OF OBJECTS  1456  6o3  124  0  2163  355  134  26 
VI. EXPLOSIVES  26  9  1  0  36  8  2  0 
VII. IGNITIONS OR EXPLOSIONS 
OF FIREDAMP AND COAL DUST  0  0  0  0  0  0  0  0 
VIII. OUTBURSTS OF GAS, DE-OXYGENATION, 
SUFFOCATION OR POISONING BY NATU-
RAL GASES (COo, CH., CO, HaS), 
0  0  0 
TOTAL 
0  0  0  0  0 
a) Outbursts of Gas 
b) De-oxygenation and Poisoning 
by natural Gases 
IX. HEATINGS OR FIRES  0  0  0  0  0  1  0  0 
X. INRUSHES 
0  0  0  0  0  0  0  0 
XI. ELECTRICITY  1  0  0  0  1  0  0  0 
XII. OTHER CAUSES  1  o44  336  66  0  1446  423  154  22 
TOTAL  9966  3582  757  6  14311  3o34  1  o72  227 
'  Numberofh  rked  I  If  n  f  ( )  ours wo  by p tala  a  d employea o  contractor ftrms who belong to a miners  SOCial 1nsurance scheme. 
(')Accidents Involving more than flva casualties (I.e. who either died or were unable to resume work underground for at least eight weeks). 
(1) Celend ar days. 
Fatal 
&CCI-
dents 
3 
1 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
5 
(absolute figures) 
Shafts and staple-p1ts  Other places 
3  4 
4to  21  to  Fatal  4to  21to  Fatal 
total 
20  56  >56  total  20  56  >56  acci-
days  days  days 
aCCI- days  days  days 
dents  dents 
(")  (')  (3)  (3)  (3)  (3) 
921  1  1  0  0  2  78o  246  55  2 
427  6  13  5  1  25  26o6  1127  325  15 
36  0  1  0  0  1  149  8o  24  1 
391  6  12  5  1  24  2457  1  o47  3ol  14 
914  0  0  0  0 
I 
0  5487  2o52  468  2 
226  0  0  0  0  0  2732  968  251  0 
666  0  0  0  0  0  2755  1  o64  217  2 
95o  8  7  1  0  16  1882  628  13o  0 
1  o9  2  0  0  0  2  12o  47  16  0 
96  0  2  0  0  2  354  119  27  0 
745  6  5  1  0  12  14o8  462  87  0 
515  4  9  1  0  14  1258  526  92  0 
11  0  0  0  0  0  35  9  2  1 
0  0  0  0  0  0  0  0  0  0 
0  0  0  0  0  0  1  1  0  0 
1  0  0  0  0  0  l  1  0  0 
0  0  0  0  0  0  1  0  1  0 
0  0  0  0  0  0  4  4  0  0 
599  24  21  1  0  46  2962  1  o92  215  1 
4338  43  51  8  1  1o3  15ol7  5686  1  ?RR  ?1 
YEAR  1977  Tabla 1a 
MAN-HOURS WORKED (1)  293 999 555 
Total of  Group 
accidents underground  accidents r•> 
5  6 
4to  21to  Fatal 
total 
20  56  >56 
&CCI- total  56  Fatal 
days  days  days  days  acci- total 
dents 
I")  (3)  (3)  <">  dents 
1  o83  437o  1477  3o9  6  6162 
4o73  3963  1679  499  22  6163 
254  23o  14o  46  l  417 
3819  3733  1539  453  21  5746 
8oo9  7321  2752  599  2  lo674 
3971  32o4  1187  287  0  4678 
4o38  4117  1565  312  2  5996 
264o  48o2  1582  322  0  67o6 
183  572  177  49  0  796 
5oo  589  178  42  0  6o9 
1957  3641  1227  231  0  5o99 
1876  3o73  1272  243  0  4588 
47  69  2o  3  2  94 
0  0  0  0  0  0 
2  1  1  0  0  2 
2  c  1  0  0  3 
2  1  0  1  0  2 
6  5  4  0  0  9 
427o  4453  16o3  3o4  1  6361 
??nl?  28o6o  1  o391  228o  33  4o764 MINES SAFETY AND HEALTH 
COMMISSION 
DETAILED BREAKDOWN OF ACCIDENT VICTIMS ACCORDING TO CAUSE AND SITE 
OF ACCIDENT AND PERIOD OF INCAPACITY 
Common Statistics on victims 
of accidents underground 1n  coal mines 
COUNTRY 
COAL-FIELD 
COMMUNITY (IX) 
~'HEACCODEN'  Production faces 
Headings excluding 
shafts and staple-pits 
1  2 
~ 
4to  21to  Fatal 
4to  21 to 
20  56  >56 
acci- total 
20  56  >56 
days  days  days  days  days  days  CAUSES OF ACCIDENT 
dents 
(')  (')  (')  (3)  (')  (') 
I  FALLS OF GROUNDS AND ROCKS  8.033  2~814  874  15  11.791  3.238  1.069  251 
.;;..::.--
II. TRANSPORT, TOTAL  1.437  700  296  6  2.439  669  234  139 
a) Contmuous Transport 
263  188  110  1  562  127  56  35 
b) Discontmuous Transport  1.174  512  186  5  1.877  542  178  104 
Ill. FALLS AND MOVEMENT OF THE VICTIM, 
TOTAL  3.818  1.876  519  1  6.314  2.595  1.272  303 
a) while moving about the mine  651  308  73  - 1.032  497  211  58 
b) in the course of other activities  3.167  1.668  446  1  5.282  2.!!98  1.061  245 
IV. MACHINES, TOOLS AND SUPPORTS 
TOTAL 
4.814  2.034  492  5  7.345  2.117  823  212 
a) Machines  663  308  108  2  1.081  266  127  55 
b) Tools  1.099  396  87  - l.  582  746  281  54 
c) Supports 
3.052  1.33C  297  3  4.682  1.105  m  103 
V. FALLS OF OBJECTS  4.380  1.99~  526  1  6.501  2.054  734  213 
VI. EXPLOSIVES  26  11  1  - 38  9  3  1 
VII.IGNITIONS OR EXPLOSIONS 
OF FIREDAMP AND COAL DUST  1  - - - 1  - - -
VIII. OUTBURSTS OF GAS, DE-OXYGENATION, 
SUFFOCATION OR POISONING BY NATU-
RAL GASES (CO., CH•, CO, H•S), 
TOTAL  1  - - - - - - -
a) Outbursts of  Gas  - - - - - - - -
b) De-oxygenation and Poisoning 
by natural Gases  - - - - - 1  - -
IX. HEATINGSOR FIRES  2  - - - 2  1  - -
X. INRUSHES  5  - - - 5  2  - -
XI. ELECTRICITY  1  - - 1  4  3  - -
XII. OTHER CAUSES  1.470  449  130  2  2.05  704  936  38 
TOTAL  23.987  9.976  2.838  30  36.83  11.394,  4.370  1.257 
(1) Number of hours worked  II stall and em  lo  o  contr  rll  swh  I  n  toamin  r  by p  p  )INS  I  ecto  rm  o be o  g  ers  soc1al msu a  nee scheme 
(1) Accidents Involving more than live caaueltles  (I.e. who either died or were uneble to resume work underground lor at least e1ght weeks) 
<'> Celend •r  deys. 
Fatal 
aCCI-
dents 
8 
3 
1 
2 
-
-
-
2 
2 
-
-
1 
1 
-
-
-
-
-
-
-
-
15 
(absolute figures) 
Shafts and staple-pits  Other places 
3  4 
4to  21  to  Fatal  4to  21  to  Fatal 
total 
20  56  >56  aCCI- total  20  56  >56  acci-
days  days  days  days  days  days  dents  dents 
(')  ('I  (3)  (')  (')  I') 
4.681  38  13  5  - 56  1. 278  444  1  0'  4 
1.045  100  110  53  5  268  3.191  1.555  56  32 
219  3  3  2  - 8  215  121  4~  5 
828  97  107  51  5  260  2.976  1.434  51  27 
4.170  302  191  63  7  I  563  7.813  3,414  876  5 
766  39  16  5  1  61  3.366  1.311  349  -
3.404  261  175  58  6  500  4.447  2.103  527  5 
3.154  82  38  12  - 132  2. 757  1.029  251  2 
450  12  5  4  - 21  215  121  55  -
1.081  50  23  4  - 77  843  309  72  -
1. 623  20  10  4  - 34  1.699  599  124  2 
3.002  189  101  35  2  327  2.922  1.296  338  1 
14  - - - - - 35  9  3  1 
- - - - - - - - - -
1  - - - - - 3  2  1  -
- - - - - - - - - -
1  - - - - - 3  2  1  -
1  - - - - - 3  3  - 7 
2  - - - - - 1  1  1  -
7  - - - - - 8  12  2  1 
974  63  28  4  - 95  3.360  1.18!  232  4 
17,036  774  481  172  14  1. 441  21.371  e.951  2.371  57 
YEAR  1977  Table 1a 
MAN-HOURS WORKED (1)  577 590 360 
Total of  Group 
accidents underground  accidents c•) 
5  6 
4to  21  to  Fatal 
total 
20  56  >56 
acci- total  56  Fatal 
days  days  days  acci- total 
dents  days 
(')  (')  (')  (')  dents 
1.834  12.587  4.339  1.334  27  18.287 
5.340  5. 397  2.599  1.050  46  9.092 
390  608  368  196  7  1.179 
4.950  4. 789  2.231  854  39  7.913 
12.108  14.528  6.853  1;  761  13  23.155 
5.026  4.554  1.847  485  1  6.887 
7.082  9.974  5.006  1. 276  12  16.268 
4.039  9. 770  3.924  967  9  14.670 
391  1.156  561  212  4  1.943 
1.224  2. 738  1.009  217  - 3.964 
2.424  5.876  2. 354  528  5  8. 763 
4. 557  9.545  4.125  1.112  5  14.786 
48  70  23  5  2  110 
- 1  - - - 1 
6  4  2  1  - 7 
- - - - - -
6  4  2  1  - 7 
13  6  3  - 7  16  - 7  7 
3  8  1  1  - 10 
23  13  15  2  1  31 
4. 782  5.597  1.895  404  6  7.902 
32.750  57. 526  23.779  6,637  116  88.058 MINES SAFETY AND HEALTH 
COMMISSION 
Common Statistics on victims 
of accidents underground in coal mines 
~THEAC"OEI<T 
CAUSES OF ACCIDENT ~ 
I. FALLS OF GROUNDS AND ROCKS 
II. TRANSPORT, TOTAL 
a) Continuous Transport 
b) Discontinuous Transport 
DETAILED BREAKDOWN OF ACCIDENT VICTIMS ACCORDING TO CAUSE AND SITE 
OF ACCIDENT AND PERIOD OF INCAPACITY 
COUNTRY 
COAL-FIELD 
FEDERAL REPUBLIC OF GERMANY  (frequency rates) 
Production faces 
Headings excluding  Shafts and staple-pits  Other places 
shafts and staple-pits 
1  2  3  4 
4to  21 to  Fatal 
4to  21  to  Fatal 
4to  21  to  Fatal  4to  21  to  Fatal 
20  56  >56 
acci- total  20  56  >56  acci- total 
20  56  >56  acci- total  20  56  >56  acci-
days  days  days  days  days  days  days  days  days  days  days  days 
dents  dents  dents  dents 
(3)  (")  (3)  (3)  (3)  (3)  (3)  (3)  (3)  (3)  (3)  (3) 
10,75  5,67  2,35  0,05  18,81  5,52  2,96  1,15  0,02  10,75  0,04  0,05  0,02  - 0,11  1,14  0,63  0,15  0,01 
0,99  0,90  0,58  0,01  2,47  0,44  0,25  0,26  0,01  0,96  0,20  0,33  0,19  0,02  0, 74  1,22  1,34  0, 71  0,06 
0,38  0,40  0,28  0,01  1,07  0,17  0,10  0,11  0,01  0,39  0,01  0, 01  0,01  - 0,03  0,11  0,12  0,08  0,02 
0,61  0,50  0,30  - 1,40  0,27  0,14  0,15  0,01  o, 78  0,19  0,32  0,18  0,02  o, 71  1,11  1,22  0,53  0,04 
total 
1,93 
3,32 
0,32 
3,00 
Ill. FALLS AND MOVEMENT OF THE VICTIM, 
8,59  5,66  1,68  0,01  15,95  5,50  3,49  0,94  9,93  0,98  0,84  0,20  0,04  I  2,15  6,26  4,12  1,18  0,01  11,56  TOTAL  -
a) while moving about the mine  0,12  0,10  0,03  - 0,25  0,07  0,06  0,02 
b) in the course of other activities  8,47  5,57  1,55  0,01  15,69  5,43  3,43  0,92 
IV. MACHINES, TOOLS AND SUPPORTS 
TOTAL 
5,26  3, 79  1,20  0,02  10,27  2,68  1,  72  0,51 
a) Machines  0,80  0, 74  0,27  0,01  0,82  0,48  0,39  0,18 
b) Tools  1,95  1,01  0,25  - 3,21  1,34  0, 70  0,13 
c) Supports  2,50  2,05  0,68  0,01  5,24  0,86  0,63  0,20 
V. FALLS OF OBJECTS  8,41  4,81  1,55  - 14,TI  3,52  1,  77  0,68 
VI. EXPLOSIVES  - 0,01  - - 0,01  - - -
VII. IGNITIONS OR EXPLOSIONS 
OF FIREDAMP AND COAL DUST  - - - - - - - -
VIII. OUTBURSTS OF GAS, DE-OXYGENATION, 
SUFFOCATION OR POISONING BY NATU-
RAL GASES (COs, CH•, CO, H2S), 
TOTAL  .  - - - - - - -
a) Outbursts of Gas  - - - - - - - -
b) De-oxygenation and Poisoning 
by natural Gases  - - - - - - - -
IX. HEATINGS OR FIRES  0,01  - - - 0,01  - - -
X. INRUSHES  - - - - - - - -
XI. ELECTRICITY  - - - - - - 0,01  -
XII. OTHER CAUSES  0,95  0,39  0,25  0,01  1,60  0,36  0,20  0,04 
TOTAL  34,95  21,23  7,60  0,09  63,88  19,12  10,39  3,58 
(1) Number of  hOurs worked by pit staff and employeM of contractor firms who belong to a miners socoallnsurance schema. 
(') Accldenta Involving mora than five casualtl ..  (I.a. who either  died or  were unable to resume work underground lor at least eight weeks). 
(") Calendar days. 
-
-
0,01 
0,01 
-
-
0,01 
-
-
-
-
-
-
-
-
-
0,05 
0,14  0,03  0,02  0,01  0,01  0,06  0,06  0,06  - - 0,12 
9, 78  0,95  0,82  0, 28  0,03  2,09  6, 20  lf,06  1,18  0,01  11,44 
4,93  0,15  0,11  0,02  - 0,28  1, 74  1  '1 0  0,36  0,01  3,21 
1,06  0,04  0,03  0,01  - 0,07  0,34  0,30  0,15  - 0,80 
2,17  0,10  0,08  0,01  - 0,19  1,13  0,56  0,10  - 1,80 
1,69  0,01  - 0,01  - 0,02  0,27  0,24  0,10  0,01  0,62 
5,98  0,39  0,29  0,11  0,01  0,80  3,17  1,84  0,69  0,01  5, 70 
- - - - - - - - - - -
- - - - - - - - - - -
- - - - - - 0,01  0,01  - - 0,02 
- - - - - - - - - - -
- - - - - - 0,01  0,01  .  - 0,02 
- - - - - - 0,01  0,01  - 0,04  0,06 
- - - - - - - - - - -
0,01  - - - - - 0,01  0,02  0,01  0,01  0,05 
0,59  0,0'  0,01  0,01  - 0,07  0,50  0,22  0,06  0,01  o, 79 
33,15  1,81  1,64  0,64  0,07  4,15  14,06  9,27  3,15  0,14  26,61 
Table 1b 
YEAR  1977 
MAN-HOURS WORKED (1)  193.844.270 
Total of  Group 
accidents underground  accidents (•) 
5  6 
4to  21  to  Fatal 
20  56  >56 
acci- total  56  Fatal 
days  days  days  days  acci- total 
dents  (3)  (3)  (3)  (3)  dents 
18,55  9,32  3 57  0,07  31,60  - - -
2,84  2,81  1,  74  0,09  7,49  - - -
o, 67  0,53  0,48  0,03  1,81  - - -
2,17  2,18  1,26  0,07  5,68  - - -
21,33  14,11  4,09  0,05  39,58  - - -
0,28  0,24  0,05  0,01  0,58  - - -
21,05  13,87  4, 03  0,05  39,00  - - -
9,83  6, 73  2,09  0,04  18,69  - - -
1,67  1,46  0,61  0,02  3, 76  - - -
4,52  2,35  0,50  - 7,36  - - -
3,64  2,92  0,98  0,02  7,57  - - -
15,50  8,  71  3,03  0,02  27,25  - - -
- 0,01  - - 0,01  - - -
- - - - - - - -
0,01  0,01  - - 0,02  - - -
- - - - - - - -
0,01  0,01  - - 0,02  - - -
0,01  0,01  - 0,04  0,06  - - -
- - - - - - - -
0,01  0,02  0,01  0,01  0,05  - - -
1,86  0,81  0,36  0,02  3,05  - - -
69,94  42,53  14,98  0,34  127,79  - - -MINES SAFETY AND HEALTH 
COMMISSION 
DETAILED BREAKDOWN OF ACCIDENT VICTIMS ACCORDING TO CAUSE AND SITE 
OF ACCIDENT AND PERIOD OF INCAPACITY 
Common Statistics on victims 
of accidents underground in coal mines 
COUNTRY  BELGIUM 
COAL-FIELD 
~~EAOODEm  Production faces  Headings excluding 
shafts and staple-pits 
1  2 
~ 
4to  21  to  Fatal  4to  21  to 
20  56  >56 
acci- total  20  56  >56 
days  days  days  dents  days  days  days 
CAUSES OF ACCIDENTS 
(•)  r•>  (•)  (•)  (3)  (3) 
I. FALLS OF GROUNDS AND ROCKS  68,01  9,53  1,86  0  79,41  30,36  3,48  0, 65 
II. TRANSPORT, TOTAL  3,37  0,85  0,31  0  If, 53  9,31!  1,89  0,85 
a) Continuous Transport 
3, 29  073  0  31  0  4,34  2 28  o, 77  o, 11 
b) Discontinuous Transport  0,07  0,11  0,00  0  0,19  7,05  1  '12  tl, 73 
Ill. FALLS AND MOVEMENT OF THE VICTIM, 
TOTAL 
5,38  0,50  0, 23  0  6,12  15,2  2,4-~  0,42 
a) wh1le moving about the mine  0,93  0,15  0,07  0  1  '16  3,5  0,65  0,11 
b) in the course of other activities 
~-45 
0,3~  0,15  0  4,96  11 '74  1  '78  0,31 
IV. MACHINES, TOOLS AND SUPPORTS 
TOTAL 
26,17  5,58  0,85  0,03  32,6~  17,29  3,02  0,50 
a) Machines  2, 71  0,85  0,27  0,03  3,87  1,  70  0,38  0,11 
b) Tools 
5 54  0 62  0 00  0 00  6 16  5 81  0 62  0 07 
c) Supports 
17,91  4-,"1  0,58  0,00  22,60  9, 77  2,01  0,31 
V  FALLS OF OBJECTS 
19  50  3 79  0 27  0  23  57  24  46  3 02  0  1!6 
VI. EXPLOSIVES  0  0  0  n  0  0  0  0 
VII. IGNITIONS OR EXPLOSIONS 
OF FIREDAMP AND COAL DUST  0  0  0  0  0  0  0  0 
VIII. OUTBURSTS OF GAS, DE-OXYGENATION, 
SUFFOCATION OR POISONING BY NATU-
RAL GASES (C02, CH•. CO, HoS), 
TOTAL 
0  0  0  0  0  0  0  0 
a) Outbursts of Gas  0  0  0  0  0  0  0  0 
b) De-oxygenation and Poisoning 
by natural Gases  0  0  0  0  0  0  0  0 
IX. HEATINGS OR FIRES 
0  0  0  0  0  0  0  0 
X. INRUSHES  0  0  0  0  0  0  0  0 
XI. ELECTRICITY 
0  0  0  0  0  0,11  0,07  0,00 
XII. OTHER CAUSES  2,8ti  0,31  0,00  0  3,17  2,90  0,15  0,03 
TOTAL  125,31  20  58  3 52  0 03  149  47  99  76  14  11  2. 94 
( 1)  Number of hours worked b  It staff and em  lo  of contractor firms who belon  to a miners' social insurance  hem.  yp  p  ye.  g  sc  e 
(')Accidents Involving more than five casualties  (i.e. who either died or were unable to resume work underground tor at least eight weeks). 
(') Calendar days. 
Fatal 
aCCI-
dents 
0,03 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0.03 
(frequency rates) 
Shafts and staple-pits  Other places 
3  4 
4to  21  to 
Fatal  4to  21 to  Fatal 
total  20  56  >56  acci- total  20  56  >56  acci- days  days  days  dents  days  days  days  dents  (3)  (3)  (3)  (3)  (3)  (3) 
34,54- 1,04- 0,07  0,00  0  1,12  4,80  0,54- 0,03  0 
12,09  1, 70  0, 69  0,19  0  2,59  6,4-3  1,62  0,85  0,07 
3,17  0,03  0,00  0,00  0  0,03  1,04- 0,15  0,07  0,00 
8,91  1,66  0,69  0,19  0  2,55  5,38  1,47  0, 77  0,07 
18,H  3,21  0,46  0,03  0  I  3, 72  7,87  1  ,Oil  0,23  0,03 
1!,30  0,50  0,07  0,00  0  0,58  1,58  0,27  0,07  0,00 
13,84- 2, 71  0,38  0,03  0  J,H  6,28  0,77  0,15  0,03 
20,82  1,31  0,15  0,11  0  1,58  6, 70  0, 77  0,07  0 
2,21  0,07  0,00  0,03  0  0,11  0,34  0,07  0,00  0 
6,51  0 96  0,07  0,00  0  1,04  3,10  fl,19  0,00  0 
12,09  0, 27  0,07  0,07  0  0,42  3,25  0,50  0,07  0 
27  95  3,02  0,58  0,11  0  3, 72  11,47  1, 78  0,31  0 
0  0  0  0  0  0  0  0  0  0 
0  0  0  0  0  0  0  0  0  0 
0  0  0  0  0  0  0,03  0  0  0 
0  0  0  0  0  0  0,00  0  0  0 
0  0  0  0  0  0  0,03  0  0  0 
0  0  0  0  0  0  0  0  0  0 
0  0  0  0  0  0  0  0  0  0 
0,19  0  0  0  0  0  0,03  0,07  0  0 
3,10  0,65  0,00  0,03  0  0,69  3, 72  0,3~  0  0 
116.86  10_97  1.97  lLSO  n  1 ~ 45  .l1  10  fi  ?0  1,51  0,11 
Table 1b 
YEAR  1977 
MAN-HOURS WORKED (1)  25.790.080 
Total of  Group 
accidents underground  accidents (2) 
5  6 
4to  21  to  Fatal 
total  20  56  >56 
acci- total  56  Fatal 
days  days  days 
dents 
days  acci- total 
(3)  (3)  (3)  (3)  dents 
5,38  104-,22  13,64  2,55  0,03  120,4-7 
8,99  20,86  5,07  2, 21  0,07  28,22 
1,27  6,66  1  66  0 50  0 00  8,84-
7, 71  11!,19  3,~1  1, 70  0,07  19,38 
9,18  31 '75  ~  •  .lf5  0,93  0,03  37,18 
1,93  6,55  1,16  0,27  0,00  7,98 
7,25  25,20  3,29  0,65  0,03  29,19 
7,56  51,49  9,53  1,55  0,03  62,62 
0,42  4,8~  1,31  0,42  0,03  6,63 
3,29  15,43  1,51  0,07  0,00  17,02 
3,83  31,21  6, 70  1,04  0,00  38,96 
13,57  58,47  9,18  1,16  0,00  68,82 
0  0  0  0  0  0 
0  0  0  0  0  0 
0,03  0,03  0  0  0  0,03 
0,00  0,00  0  0  0  0,00 
0,03  0,03  0  0  0  0,03 
0  0  0  0  0  0 
0  0  0  0  0  0 
0,11  0,15  0,15  0,00  0,00  0,31 
4,07  10,15  0,81  0,07  0,00  11,05 
48,93  277,16  42,88  8,49  0,19  328,73 MINES SAFETY AND HEALTH 
COMMISSION 
DETAILED BREAKDOWN OF ACCIDENT VICTIMS ACCORDING TO CAUSE AND SITE 
OF ACCIDENT AND PERIOD OF INCAPACITY 
Common Statistics on victims 
of accidents underground in coal mines 
COUNTRY 
COAL-FIELD 
FRANCE 
~THEAOO~  Production faces 
Headings excluding 
shafts and staple-pits 
1  2 
~ 
4to  21 to  4to  21  to 
20  56  >56 
Fatal  20  56  >56  acci- total 
days  days  days 
dents 
days  days  days  CAUSES OF ACCIDENTS 
(3)  (")  (3)  (")  (3)  (3) 
I. FALLS OF GROUNDS AND ROCKS  19,78  7,oo  2,58  o,o8  3o, 33  8 o4  3 o2  1  00 
II. TRANSPORT, TOTAL  1,39  1  ,o8  o, 75  o,oo  3,38  o,95  o,52  o,39 
a) Continuous Transport  o, 7o  o,66  o,47  o,oo  1,89  o,2o  o,11  o,o9 
b) Discontinuous Transport  o,69  o,42  o, 28  o,oo  1,49  o, 75  o,41  o,3o 
Ill. FALLS AND MOVEMENT OF THE VICTIM, 
TOTAL  12,6o  6, 43  1  '52  o,oo  22,23  7,94  4,49  1,o8 
a) while moving about the mine  4,5o  2,33  o,58  o,oo  7,85  3,67  1,88  o,69 
b) in the course of other activities  8, 1o  It, 10  o,94  o,oo  14,38  It, 27  2,61  o,39 
IV. MACHINES, TOOLS AND SUPPORTS 
TOTAL  13,9o  6,69  1,49  o,oo  23,55  7,3'  2,99  o,8o 
a) Machines  1,o8  o,53  o,33  o,oo  2,10  o, 7  o,31  o,17 
b) Tools  6,43  2,33  o,47  o,oo  1  o, 16  4, l!  1,69  o,31 
c) Supports  6,39  3,83  o,69  o,oo  11,29  2,42  o,99  o,31 
V. FALLS OF OBJECTS  12,35  5,64  1,49  o,o2  19,97  6,o2  2, 78  o,67 
VI. EXPLOSIVES  o,oo  o,o2  o,oo  o,oo  o,o2  o,o2  o,o2  o,o2 
VII. IGNITIONS OR EXPLOSIONS 
OF FIREDAMP AND COAL DUST  o,o2  o,oo  o,oo  o,oo  o,o2  o,oo  o,oo  o,oo 
VIII. OUTBURSTS OF GAS, DE-OXYGENATION, 
SUFFOCATION OR POISONING BY NATU-
RAL GASES (CO., CH •• CO, H2S),  o,oo  o,oo  o,oo  o,oo  o,o2  o,o2  o,oo  o,oo  TOTAL 
a) Outbursts of Gas  o,oo  o,oo  o,oo  o,oo  o,oo  o,oo  o,oo  o,oo 
b) De-oxygenation and Poisoning 
by natural Gases  o,oo  o,oo  o,oo  o,oo  o,o2  o,o2  o,oo  o,oo 
IX. HEATINGS OR·FIRES 
o,o2  o,o8  o,oo  o,oo  o,oo  o,oo  o,oo  o,oo 
X. INRUSHES  o,o8  o,oo  o,oo  o,oo  o,o8  o,o3  o,oo  o,oo 
XI. ELECTRICITY  o,oo  o,oo  o,oo  o,oo  o,oo  o,o2  o,oo  o,oo 
XII. OTHER CAUSES  2,63  o,45  o,25  o,oo  3,55  2, ]4.  o,56  o,ll 
TOTAL  ~ 62,76  27,32  8,o7  o,o9  3,21  32,52  14,37  4,o7 
( 1) Number of hours worked by pit staff and employees of  contractor firms who belong to a mcners  social Insurance scheme. 
(')Accidents Involving more than live casualties (I.e. who either died or  were unable to resume work underground lor  at least eight weeks). 
<"> Cal end •r  days. 
Fatal 
acci-
dents 
o_,_oo 
o,oo 
o,oo 
o,oc 
o,oc 
o,oc 
o,oc 
o,oc 
o,oc 
o,oc 
o,oo 
o,oo 
o,oo 
o,oo 
o,oo 
o,oo 
o,oo 
o,oo 
o,oo 
o,oo 
o,oo 
o,oo 
(frequency rates) 
Shafts and staple-pits  Other places 
3  4 
4to  21  to  Fatal  4to  21 to  Fatal 
20  56  >56  20  56  >56 
total  acci- total 
days  days  days 
acci-
days  days  days  dents  dents  (3)  (3)  (")  (")  (3)  (3) 
12  29  o oJ  o,oc  o o2  o,oc  o,o5  2,39  o,97  o,3o  o,o2 
1,89  o, 19  o,2  o,o9  o,oc  o,52  2,86  1,99  1  ,2o  o,o6 
o,41  o,oo  o,oc  o,oo  o,oc  o,oo  o,28  o, 22  o,13  o,o~ 
1,49  o, 19  o, 2  o,o9  o,oc  o,52  2,58  1  '7,  1,o8  o,o! 
14,17  o,45  o,2  o,o8  o,o,  o,81  14,23  8,4<  2, 72  o,oc 
6,35  o,33  o, 1  o,o5  o,o  o, 56  9,o8  4, 7  1  ,5o  o,oc 
7,82  o,o9  o,o  o,o3  o,oc  o,23  s,n  3,6  1,22  o,oc 
11,91  o, 17  o,o  o,o6  o,o  o,31  5,69  2,6  o, 78  o,o 
1  ,3o  o,oo  o,o  o,o3  o,o  o,o3  o,31  o, 2c  o,H  o,o 
6,85  o,o9  o,o  o,o3  o,o  o,17  2,96  1,2o  o,41  o,oo 
3, 77  o,o8  o,o  o,oo  o,oo  o, 11  2,42  1,22  o,23  o,oo 
9,68  o,5o  o,J  o,H  o,oo  o,99  11,77  5, 75  1,64  o,oo 
o,o8  o,oo  o,oc  o,oo  o,oo  o,oo  o,oo  o,oo  o,o2  o,oo 
o,.>o  o,oo  o,oc  o,oo  o,oo  o,oo  o,oo  o,oo  o,oo  o,oo 
o,o2  o,oo  o,oc  o,oo  o,oo  o,oo  o,oo  o,oo  o,o2  o,oo 
o,oo  o,oo  o,oo  o,oo  o,oo  o,oo  ~,oo  o,oo  o,oo  o,oo 
o,o2  o,oo  o,oo  o,oo  o,oo  o,oo  o,oo  o,oo  o,o2  o,oo 
o,oo  o,oo  o,oc  o,oo  o,oo  o,oo  o,o2  o,oo  o,oo  o,oo 
o,o3  o,oo  o,oc  o,oo  o,oo  o,oo  o,oo  o,o2  o,oo  o,oo 
o,o2  o,oo  o,o  o,oo  o,oo  o,oo  o,o2  o,o3  o,o2  o,oo 
2,94  o, 19  o,oE  o,o2  o,oo  o,31  3,19  o,67  o,o9  o,o2 
53,o2  1,53  o,9  o,41  o,oo  2,99  4o, 17  2o,45  6, 79  o,o9 
Table 1b 
YEAR  1977 
MAN-HOURS WORKED (1)  63.956.456 
Total of  Group 
accidents underground  accidents (2) 
5  6 
4to  21  to  Fatal 
20  56  >56  56  Fatal 
total  days  days  days  acci- total 
days  acci- total 
dents 
(")  (")  (3)  (")  dents 
3, 72  Jo,2.\.  ll,o1  3,88  o,o9  .\.6,39  o,o  o,oo  o,oo 
6,29  5,39  3,82  2,44  o,o6  12,o7  o,o  o,oo  o,oo 
o,67  1  '1 9  o,99  o,69  o,o2  2,97  o,o  o,oo  o,oo 
5,61  4,21  2,83  1, 75  o,o5  9,10  o,o  o,oo  o,oo 
26,27  35,23  19,56  5,39  o,oo  63,48  o,o  o,oo  o,oo 
15,71  17,62  9,13  2,81  o,oo  3o,49  o,o  o,oo  o,oo 
1  o,55  17,61  1o,43  2,58  o,oo  32,99  o,o  o,oo  o,oo 
9,35  27,11  12,38  3,13  o,oo  45,12  o,o  o, oc  o, 00 
o,66  2,13  1,o5  o,67  o,oo  4,o8  o,o  o,oc  o,oo 
4,82  13,67  5,27  1,22  o,oo  22,oo  o,oc  o,oo  o,oo 
3,88  11,32  6,o7  1,24  o,oo  19,o4  o,oc  o,oo  o,oo 
19,4o  3o,65  14,51  3,94  o,o2  5o  o3  0  0(  0  00  o.oo 
o,o2  o,o2  o,o3  o,o3  o,oo  o,ll  o,oc  o,oo  o,oo 
o,oo  o,o2  o,oo  o,oo  o,oo  o,o2  o,oc  o,oo  o,oo 
o,o2  o,o2  o,oo  o,o2  o,oo  o,o5  o,oc  o,oo  o,oo 
o,oo  o,oo  o,oo  o,oo  o,oo  o,oo  o,oc  o,oo  o,oo 
o,o2  o,o2  o,oo  o,o2  o,oo  o,o5  o,oc  o,oo  o,oo 
o,o2  o,o3  o,oo  o,oo  o,oo  o,o9  o,oc  o,oo  o,oo 
o,o2  o, 11  o,o2  o,oo  o,oo  o, 13  o,oc  o,oo  o,oo 
o,o6  o,o3  o,o3  o,o2  o,oo  o,oB  o,oc  o,oo  o,oo 
4,27  8,15  1  '77  o,47  o,o2  11 ,o7  o,oc  o,oo  o,oo 
69,42  136,98  63,12  19,31  o, 19  228,64  o,oc  o,oo  o,oo MINES SAFETY AND HEALTH 
COMMISSION 
DETAILED BREAKDOWN OF ACCIDENT VICTIMS ACCORDING TO CAUSE AND SITE 
OF ACCIDENT AND PERIOD OF INCAPACITY 
Common Statistics on victims 
of accidents underground in coal mines 
COUNTRY 
COAL-FIELD 
UNITED KINGDOM 
~FTHEACCODENT  Production faces 
Headings excluding 
shafts and staple-pits 
1  2 
~ 
4to  21to  Fatal  4to  21 to 
20  56  >56  20  56  >56  acci- total  days  days  days  days  days  days 
CAUSES OF ACCIDENTS 
dents  (3)  (3)  (3)  (3)  (3)  (3) 
I. FALLS OF GROUNDS AND ROCKS  9.96  3.46  o, 7o  0,00  14.13  2.23  o.72  o.16 
II. TRANSPORT, TOTAL  3.63  1.47  o.43  o.o1  5.57  o.95  o. 35  o.l3 
a) Continuous Transport  o. 2o  o.l7  o.o5  o.oo  o.42  o.o7  o.o3  o.o1 
b) Discontinuous Transport  3. 43  1.3o  o. 37  o,o1  5.14  o.88  o.32  o.12 
Ill. FALLS AND MOVEMENT OF THE VICTIM, 
TOTAL  4.1o  l.  54  o.3o  0.00  5.95  2.13  o.83  o.13 
a) while moving about the mine  l.o7  o,46  o.o9  o. 00  1.62  o. 53  o. 21  o.o2 
b) in the course of other activities  3.o3  l.o8  o. 21  o.oo  4.32  l.  5!  0.62  o.ll 
IV. MACHINES, TOOLS AND SUPPORTS 
TOTAL  7. 58  2.47  o. 48  o.oo  1  o. 54  2. 31  o. 74  o,16 
a) Machines  1. 25  o,37  o.o9  o.oo  1. 71  0, 2  o.o7  o.o2 
b) Tools  o.56  o.12  o. o2  o.oo  o. 71  o. 2  o.o7  o.o2 
c) Supports 
5. 76  1.97  o. 36  8.11  1.8c  o. 6o  o.12  o.oo 
V. FALLS OF OBJECTS  4.95  2.o5  o.42  o.oo  7.1t2  l.  2c  o. 45  o.o8 
VI. EXPLOSIVES  o.o8  o.o3  o.oo  o.oo  o.l2  o.o  o.oo  o.oo 
VII. IGNITIONS OR EXPLOSIONS 
OF FIREDAMP AND COAL DUST  o.oo  0,00  0,00  o.oo  o.oo  o.o  o.oo  o.oc 
VIII. OUTBURSTS OF GAS, DE-OXYGENATION, 
SUFFOCATION OR POISONING BY NATU-
RAL GASES (CO., CHt, CO, H2S),  o.oo  o.oo  o.oo 
TOTAL  0.00  0.00  o.o  o.oo  o.oc 
a) Outbursts of Gas 
b) De-oxygenation and Poisoning 
by natural Gases 
IX. HEATINGS OR FIRES 
o.oo  o.oo  o.oo  o.oo  o.oo  o.o  o.oo  o.o 
X. INRUSHES  o.oo  o.oo  o.oo  o.oo  0,00  o. 0  o.oo  o.o 
XI. ELECTRICITY 
o.oo  o.oo  o.oo  o.oo  o.oo  o.o  o.oo  o.o 
XII. OTHER CAUSES  3.55  1.14  o. 22  o.oo  4.91  1.43  o.5  o.o1f 
TOTAL  33.89  12.18  2.57  o.o2  48.67  1  o. 31  3. 6J  o. 77 
(')Number of hours worked by pit staff and employ-of contractor firms who belon  to a miners' soc1a11nsurance scneme.  g 
(") Accidenta1nvolvlng more than five casualties  (I.e. who either died or were unable to resume work underground for at least e1gnt weeks). 
(') Calendar days. 
Fatal 
acci-
dents 
o.o1 
o.oo 
0,00 
o.oo 
0.00 
o.oo 
0.00 
o.oo 
o.oo 
o.oo 
0.00 
0,00 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.o1 
(frequency rates) 
Shafts and staple-pits  Other places 
3  4 
4to  21  to  Fatal  4to  21  to  Fatal 
20  56  >56  20  56 
total  total  >56 
days  days  days 
&CCI· 
days  days  days 
acc1-
dents  dents  (3)  (3)  (3)  (3)  (3)  (3) 
3.13  o.oo  o.oo  I  o.oo  o.oo  o.oo  2.65  o.83  o.lB  o.oc 
1,45  o.o2  o.o4 
1 
o.o1  o.oo  o.o8  8.86  3.83  1,1o  o.o' 
o.12  o.oo  o.oo  o.oo  o.oo  o.oo  o. 5o  o. 27  o,o8  o.oc 
1.32  o.o2  o.o4  o.o1  o.oo  o.o8  B. 35  3. 56  1.o2  0.0 
3.lo  o.oo  o.oo  o.oo  o.oo  I  o.oo  18.66  6.97  1.59  0,0 
o. 77  0,00  o.oo  0,00  o. 00  0,00  9. 29  3.36  o.85  o.o 
2. 33  o. 00  0,00  o.oo  o.oo  o.oo  9.36  3.61  o. 73  o.o 
3. 23  o.o2  o.o2  0.00  o.oo  o.o5  6,4o  2.13  o.44  o.o 
o. 37  0,00  o.oo  o.oo  o.oo  o.oo  o.4o  o. 15  o.o5  o.o 
o. 32  o.oo  o. 00  o.oo  o.oo  o.oo  1, 2o  o.4o  o.o9  o.o 
2. 53  o.o2  o.o1  o.oo  o.oo  o.o4  4.78  1.57  o. 29  o.o 
1.  75  o.o1  o.o3  o.oo  o.oo  o,o4  4. 27  1. 78  o.31  o.o 
o.o3  o.oo  o.oo  o.oo  o.oo  o.oo  o.ll  o.o3  o.oo  0.0 
o.oo  o.oo  o.oo  o.oc  o.oo  o.oo  o.oo  0.00  o.oo  o.o 
o.oo  o.oo  o.oo  o.oc  o.oo  o.oo  o.oo  o.oo  o.oo  0,0 
o.oo  o.oo  0.00  0.0(  o.oo  o.oo  o.oo  o.oo  0,0(  o.oo 
o.oo  o.oo  o.oo  o.oc  o.oo  0.00  o.oo  o.oo  o.oc  o.oo 
0.00  o.oo  o.oo  o.oc  o.oo  o.oo  o.o1  o.ol  o.oc  o.oo 
2.o3  o.o8  o.o7  o. 0(  o.oo  o.15  1  o.o7  3. 71  o. 7  o.oo 
14. 7!  o.H  o.l7  0.0  o. 00  o.35  5l.o7  19.33  4.3!  o.o7 
YEAR  1977 
Table  1b 
MAN-HOURS WORKED (1) 293 999 555 
Total of  Group 
accidents underground  accidents (2) 
5  6 
4to  21  to 
20  56  Fatal  >56  56  Fatal  total  days  days  days  acci- total 
dents 
days  acci- total 
(•)  (3)  (•)  (•)  dents 
3.68  14.86  5.o2  1.o5  o.o2  2o.95 
13.85  13.47  5. 71  l.  69  o.o7  2o.96 
o.86  o. 78  o. 47  o,15  o.oo  1,41 
12.98  12.69  5.23  l. 54  o.o7  19.54 
27.23  24.89  9. 35  2.o3  0.00  36.3o 
13. 5o  1  o.89  4.o3  o.97  0.00  15,9o 
13.73  14.oo  5.32  l.o6  o.oo  2o. 39 
8.97  16.33  5.38  l.o9  o.oo  22.8o 
o.62  1.94  o.6o  o. 16  o.oo  2. 71 
1. 7o  2.oo  o.6o  o,H  o.oo  2. 75 
6.65  12.38  4.17  o. 78  o.oo  17.34 
6. 38  1  o.45  4.32  o.82  o.oo  15.6o 
o.15  o. 23  o.o6  o,ol  o.oo  o.31 
o.oo  o.oo  o.oo  o.oo  o.oo  o.oo 
o.oo  o.oo  o.oo  o.oo  0.00  0,00 
0.00  o.oo  o. 00  o.oo  o.oo  o.o1 
0,0(  o.oo  o.oo  0.00  o.oo  o.oo 
o.o  o.o1  o.o1  o.oo  0.00  o.o3 
14.5  15.14  5.45  l.o3  o.oo  21.63 
74.81  95.43  35.33  7. 75  o.ll  138.63 MINES SAFETY AND HEALTH 
COMMISSION 
DETAILED BREAKDOWN OF ACCIDENT VICTIMS ACCORDING TO CAUSE AND SITE 
OF ACCIDENT AND PERIOD OF INCAPACITY 
Common Statistics on victims 
of accidents underground in coal mines 
COUNTRY 
COAL-FIELD 
COMMUNITY (IX) 
~FTHEACCODENT  Production faces 
Headings excluding 
shafts and staple-pits 
1  2 
~ 
4to  21to  Fatal 
4to  21to 
20  56  >56  acci-
20  56  >56 
days  days  days 
total  days  days  days  CAUSES OF ACCIDENTS  ty 
dents  (3)  (3)  (3)  (3)  (3)  (3) 
I. FALLS OF GROUNDS AND ROCKS  13,91  4,87  1,51  0,03  20,41  5,61  1,85  0,43 
II. TRANSPORT, TOTAL  2, 49  1, 21  0,51  0,01  4, 22  1,16  0,41  0, 24 
a) Continuous Transport 
n 46  0 33  0.19  0 97  0 22  0 10  0 06  -
b) Discontinuous Transport  2,03  0,89  0,32  0,01  3, 25  0,94  0,31  0,18 
Ill. FALLS AND MOVEMENT OF THE VICTIM, 
TOTAL  6,61  3,25  0,90  - 10,93  4,49  2,20  0,52 
a) while moving about the mine  1,13  0,53  0,13  - 1, 79  0,86  0,37  0,10 
b) in the course of other activities  5,48  2,89  0, 77  - 9,14  3,63  1,84  0,42 
IV. MACHINES, TOOLS AND SUPPORTS 
TOTAL 
8,33  3,52  0,85  0, 01  12,72  3,67  1,42  0,37 
a) Machines  1,15  0,53  0,19  - 1,87  0,46  0,22  0,10 
b) Tools  1,90  0,69  0,15  - 2, 74  1, 29  0,49  0,09 
c) Supports  5, 28  2,30  0,51  0, 01  8,11  1,91  0, 72  0,18 
V. FALLS OF OBJECTS  7,58  3,45  0,91  - 11,95  3, 56  1, 27  0,37 
VI. EXPLOSIVES  0,05  0,02  - - 0,07  0,02  0,01  -
VII. IGNITIONS OR EXPLOSIONS 
OF FIREDAMP AND COAL DUST  :  - - - - - - - -
VIII. OUTBURSTS OF GAS, DE-OXYGENATION, 
SUFFOCATION OR POISONING BY NATU-
RAL GASES {COs, CH•. CO, HoS), 
TOTAL  - - - - - - - -
a) Outbursts of Gas  - - - - - - - -
b) De-oxygenation and Poisoning 
by natural Gases  - - - - - - - -
IX. HEATINGS OR FIRES  I  - - - - - - - -
X. INRUSHES  i  0,01  - - - 0,01  - - -
XI. ELECTRICITY  - - - - 0,01  0,01  - -
XII. OTHER CAUSES  !  2,55  0, 78  0,23  - 3,55  1,22  1,62  0,07 
TOTAL  141,53  17,27  4,91  0,05  63,77  19,73  7,57  2,18 
1  Numberot  I  ( )  hours worked by pit staff and employea o  contractor firms Who belOng to a miners  social insurance scheme. 
(1) Accidents Involving mora than live casualties (I.e. who either died or -ra  unable to resume work underground lor  at least eight -ks). 
(1) Calendar days. 
Fatal 
acci-
dents 
0,01 
0,01 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
0,03 
(frequency rates) 
Shafts and staple-pits  Other places 
3  4 
4to  21to  Fatal 
4to  21to  Fatal 
total 
20  56  >56  acci- total 
20  56  >56  acci-
days  days  days  days  days  days 
dents  dents 
(")  (3)  (")  (3)  (3)  (3) 
8,10  0,07  0,02  0,01  .:.  0,10  2,21  0, 77  0, i8  0,01 
1,81  0,17  0,19  0, 09  0,01  0, 46  5, 52  2,69  0,97  0,06 
0 38  001  001  - - o_ 01  0.  37  n. ?1  o nR  n 01 
1,43  0,17  0,19  0,09  0,01  0,45  5,15  2,48  0,89  0,05 
7,22  0,52  0,33  0,11  0,01  I  0,97  13,53  5,91  1,52  0,01 
1,33  0,07  0,03  0,01  - 0,11  5,83  2,27  0,60  -
5,89  0, 45  0,30  0,10  0,01  0,87  ·7, 70  3,64  0,91  0,01 
5,46  0,14  0,07  0,02  - 0, 23  4, 77  1, 78  0,43  -
0, 78  0,02  0,01  0,01  - 0,04  0,37  0, 21  0,10  -
1,87  0,09  0,04  0,01  - 0,13  1,46  0, 53  0,12  -
2,81  0,03  0,02  0,01  - 0,06  2,94  1,04  0,21  -
5, 20  0,33  0,17  0,06  - 0,57  5,18  2,24  0,59  -
0,02  - - - - - 0,06  0,02  0,01  -
- - - - - - - - - -
- - - - - - 0,01  - - -
- - - - - - - - - -
- - - - - - 0,01  - - -
- - - - - - 0,01  0,01  - 0,01 
- - - - - - - - - -
0,01  - - - - - 0,01  0,02  - -
1,69  0,11  0,05  0,01  - 0,16  5,82  2,05  0,40  0,01 
29,49  1,34  0,83  0,30  0,02  2,49  37,00  15,50  4,10  0,10 
Table  1b 
YEAR  1977 
MAN-HOURS WORKED (1)  577 590 360 
Total of  Group 
accidents underground  accidents (2) 
5  6 
4to  21to  Fatal 
total 
20  56  >56  acci- total  56  Fatal 
days  days  days  days  acci- total 
dents 
(")  (3)  (")  (3)  dents 
3,18  21,79  7, 51  2, 31  0,05  31,66 
9,34  9,34  4,50  1,82  0,08  15,74 
nAA  1.05  n. fi4  n 14  n m  ? n4 
8,57  8,29  3,86  1,48  0,07  13,70 
20,96  25,15  11,86  3,05  0,02  40,09 
8, 70  7,88  3, 20  0,84  - 11,92 
12,26  17,27  8,67  2, 21  0,02  28,17 
6,99  16,92  6, 79  1,67  0,02  25,40 
0,68  2,00  0,97  0,37  0,01  3,36 
2,12  4, 74  1, 75  0,38  - 6,86 
4,20  10,17  4,08  0,91  0,01  15,17 
7,89  16,53  7,14  1,93  0,01  25,60 
0,08  0,12  0,04  0,01  0,01  0,19 
- - - - - -
0,01  0,01  - - - 0,01 
- - - - - -
0,01  0,01  - - - 0,01 
0,02  0,01  0,01  - 0,01  0,03  - 0,01  0,01 
0,01  0,01  - - - 0,02 
0,04  0,02  0,03  - - 0,05 
8,28  9,69  3,28  0, 70  0,01  13,68 
56,70  99,60  41,17  11,49  0,20  152,46 ANNEX 
GENERAL  DEFINITIONS  Explanatory  notes  - Tables  2 
··~ 
Bodily  injury resulting  from  a  sudden and  abnormal  axtP.rnal  cause  in the  courae  of  work. 
The  Mine  Safety and  Health CoaD'D.iaaion'a  atatistica  should only cover victims of  ac:c:idanta 
underground,  including accidents which occur when  men  enter and  leave  the cagea  and  while 
the cagaa  are  in motl on. 
2,  Fatal  accident 
An  accident  cauaing  the death of the victim within  56  daya  following  the  accident.  Victima 
dying moro  than  56  days after the day of  the accident  ahould  not  be  included  in  the  fatal 
accidenta category but  in that of accident• resulting  in  incapacity  involving  an abaence 
from work  of  more  than  56  daya. 
3.  Penons  covered  by  the otatistica 
Pit  ataff  and  employee  a  of  contractor  firma  who  belong  to  a  miner 
1 1  social  aecurity  acheme. 
The  atatistica count  victima  and  not  accidenta~ everyone  who  ia  the victim of an accident 
while aetually underground  ao  well  as  during deacent  and  aaeent  should  be  included.  Victim• 
can therefore only be minera,  auperviaora,  engineers or  ataff belonging  to  contractor  firms. 
4.  Shiftl and  number  of houu worked 
Shifta and  number  of houra  worked  by  the  persons  on  the book•  of the mine  and  other  otaff 
bAlonginR  to  a  miners'  aocial  insurance  scheme;  account  ahould  be  taken both of  extra  shifta 
and  overtime. 
The  period of  reference adopted is the period of actual  exposure  to  risk; extra shifts  and 
overtime must  therefor be counted in  terms  of  time  actually worked  and  not  of  number of 
hours  paid. 
5.  Accident  ratea 
Number  of  acddenta  per million houra  worked. 
The  frequency rates are arrived at  by dividing  the  number  of  accidenta of  a  given  category 
by  the total  number  of houra  apent  on  all  type  a  of  work  underground. 
9.  Loeation of  the  injury 
When  an accident hu ruulted in multiple  iniuriea to different parto  of  the  body  and  one 
of  the  injuriu is clearly mora  aeriouo  than the  othera,  this accident  ahould  be  clauified 
in the group  relating to  the part  of  the  body  moat  aerioualy  injured;  for  example,  a  frae-
ture of the  leg,  to&ether with  grazing of  a  hand,  ahould  be  clauified in  category  VI  "Lower 
limb  a"  and  not  in c:ategury  V nHanda". 
I.  Head  and  naek 
Covera  in particular the skull,  the  acalp,  brain injuries,  the ears,  the mouth  (including 
the  lips,  teeth and  tongue),  the nose,  the face,  the  neck but  not  the  eyes  which  are  in-
eluded  in category II. 
II.!Z!,! 
Alao  cover  a  the  eye  aocket  and  the  optic  nerve. 
Ill.~ 
Coven  the back  (vertebrae  and  adjacent muscleo,  the  spinal marrow),  the  thorax  (rib  a, 
aternum.  bronchi,  lungs) 1  the  abdomen  (including  internal organs,  kidneys,  liver,  apleen), 
the  abdomen  and  the genital organa. 
The  ahouldan and  wriato are regarded  as part of  the upper  limbo  (category  IV)  and  not 
of  tha  trunk or hando  (category V). 
The hips  and  the ankles  are  regarded  aa  part of the  lower  limbs  (category VI)  and  not 
u  part of  tha trunk or  feet  (category VII). 
IV.  Upper  limbo  (excluding  the  hand  a) 
Thia  includee  injuries  to  the  shoulders,  including  the  collar bone  and  shoulder blades, 
injurie1 to  the  arma,  elbows,  forearm1  and wriata. 
v.~ 
The  wriata are  not  regarded  aa  part of  the  hand  a  but  of the upper  limbo  (category  IV) • 
VI.  Lower  limbo  (excludins feat) 
Thio  includaa  the hips,  thigha,  kneeo,  legs  and  ankles. 
VII.  !,!!E. 
The  anklos ara not  regarded  ao  part of the feet  but  of  the  lower  limba  (category VI). 
VIII.  Uultiple locations 
This  grollp,  covering multiple  locationa,  ahould  only be used  when  the victim haa  auffered 
aeveral  injuriea  to different part1  of  his bodv,  none  of  which  ia clearly more  serioua  than 
the othera. 
The  category may  cover  injuriea  to  the  head  and  trunk,  the  head  and  one or more  limb  a,  the 
trunk  and  one  or more  limba  or  an  upper  and  a  lower  limb. 
IX.  Not  specified 
This  group  should only  be  used  when  there  ia no  evidence  of  the exact  location of the  injury. 
10.  Nature  of the  iniury 
When  an accident  has  reaulted  in aeveral  injuries  to different parta of  the  body  and  one 
of  them  is clearly more  serious  th.&n  the  othti,rs,  the accident  ahould  be  claaaified  in the 
group  relating to  the moat  aerioua  injury. 
I. Amputations and  enuclaations 
This  includes  traumatic  avulaion of  the  eye. 
2.  Fractures  with  or without  dialocation 
This  includea  aimpla  fracturaat  fractures with injuriea  to  the  aoft  parta of  the  bodyt 
cloaed  or  compound  fracturesj  fractures with internal  or nerve  damage,  fracturea  with luxa-
tion&,  contusions  and  cruahinga. 
3.  Luxationa,  twietl  and  aprains 
LUXATIONS 
This  covers  minor  luxation&  and  dislocations,  traumatic  lumbago,  lumbago  aciatic:a cauaed 
by atrain;  it doea  not  include  luxation&  with  fra.c.ture  covered  by category  2. 
TWISTS  AND  SPRAINS 
This _covers  ruptur~a,  torn and  lacerated muscles.  tendons,  ligamenta  and  joints aa  well  aa 
hern1a  due  to  stra1n and  slipped discs  1  except  when  they are  aaaociated with open  wound a. 
4.  Concussion  and  internal  injury 
This  category  includes  internal  bruisin~.  internal  bleeding,  internal  lacerations  and  rup-
tures  except  where  associated with  fractures. 
It does  not  include  internal  injuries accompanied  by  fractures which  are  covered by cate-
gory  2. 
5.  Open  wounds 1  contusion•  and  muscular  abrasions 
This  covers lacerations,  flesh wounds,  cuta,  contusions,  scalp  wounda,  loss of  a  nail or 
an  ~ar.  w~unds with.  n~rve injuries.  haemarthosia,  haematoma  and  bruises,  contusions  and 
bru1ses w1th  superftctal  wounds.  It does  not  include  traumatic  amputation  enucleation• 
or  av1;1lsion  of  an  eye,  which  are  covered  by  cate~ory l,  compound  fracture;,  contuaions  and 
crush1n~s acc.ompanyinp;  a  fracture which  are  covered  by category  2,  concuasion covered  by  4, 
burna  w1th  wounds  covered  by  ~. 
6.  Burns  and  harmful  effects of electrictiy Mnd  rMdiMtion 
Covers  burns  from  fire, boil  in~ 1 iquid,  friction,  chemical  substances  (external burns  ol\ly} 
burna with wounds,  ~lect:ocution, electric  shock  and  burns  caused  by  electricity,  the ef- • 
feet  of X-rays,  rad1oact1ve  substances,  ultra violet  rays  and  ionizing radiation. 
It does  not  cover  burns  cauaed  by  the  absorption of  a  corrosive or cauatic  aubatance which 
are classified  in category  7. 
7.  Poisoning  and  suffocation 
This  category covers  the effects of  the  injection,  ingestion,  absorption or  inhalation of 
toxic,  corrosive or caustic  substancea. 
Asphyxiat~on or  suffoca~ion by  compression or  roof  fall;  asphyxiation  due  to  the  auppl"easion 
~;.~:!~c~~o~a~~o~x~::xi~e  t~~  ~~~~=p~~~~~  :::.:~try of  a  foreign  bodies  into  the  reapiratory 
8.  Multiple  injuries or  those  not  apecified  (including complications) 
This  category  includes  those cases  in which  the victim haa  suffered  aeveral  injuriea of dif-
ferent  type  a~  none  of  which  ia clearly more  aerioua  than  the  other  a 
1  and  those which are 
not  covered  1n  any  other  category. 
It also covers  the various early complications  of  injuriea and pathological  reactions  which 
~:~·~:~:m~hould only ba  classified  in this group  when  the  nature  of  the original  inju;y ia  ' 
PERIOD  OF  !'!CAPACITY 
Accidents  should  be broken  down  according  to  two  perioda  of  incapacity  : 
- accidents  involving an  ab'Sence  of  more  than  56  calendar days 
- fatal accidents. 
The  ~ay of. the.  accid~nt doea  not  count:  The  number  of  daya  of  incapacity to  be  taken  into 
con11derat1on  11  def1ned  by  the  effect1ve absence  of  the miner  from work. MINES AFETY AND HEALTH 
COMMISSION 
Common Statistics on victims 
of accidents underground in coal mines  DETAILED BREAKDOWN OF VICTIMS ACCORDING TO LOCATION 
AND NATURE OF INJURY AND PERIOD OF INCAPACITY 
COUNTRY  FEDERAL REPUBLIC OF GERMANY  (absolute figures) 
YEAR  1977 
NATURE OF THE INJURY 
PERIOD OF INCAPACITY 
ILOCA'  ON OF THE INJURY 
1.  Head Md neck 
II. Eyes 
Ill. Trunk 
IV. Upper limbs 
(excluding the:hands) 
(3) 
V.Hands 
VI. Lower limbs 
(excluding feet) (4) 
VII. Feet 
VIII. Multiple locations 
IX. Not specified 
TOTAL 
COAL-FIELD 
Amputations 
and 
enucleattons 
1 
>56 
days 
(') 
Fatal 
ac"'i-
dents 
57 
total 
132 
10 
Fractures 
with or wothout 
dislocatoon 
2 
>56  Fatal 
days  acc•-
('1  dents 
58  19 
127 
171 
699 
290 
18  11 
total 
215 
373 
>56 
days 
(') 
271  20 
2.822  29 
419  101 
669  61 
37 
Luxations, 
twist and 
sprains 
3 
Fatal 
ncci-
dents 
>56 
total  dc;ys 
(') 
12  15 
Concussion 
and inter-
nalonjury 
4 
total 
146 
28 
18 
>56 
days 
(') 
61 
32 
83 
73 
274 
185 
99 
27 
Open wounds 
con~usion 
and muscular 
abras1ons 
5 
Fatal 
acci-
dents 
total 
2.287 
606 
1.474 
2.375 
6.558 
2.602 
1.659 
294 
Burns and 
harmful effects 
of electricity 
and radiation 
6 
>56 
days 
(5) 
Fo!al I 
BCCI•  (  total 
donts  1 
16 
36 
32 
56 
29 
27 
11 
15 
MAN-HOURS WORKED (1) 
Poisoning 
and 
suffocntion 
7 
Multtple injuria~ 
of those not 
spociftod (') 
8 
Fatal  >56  Fatal 
.:cci· 
dents 
days  acci- tot<>l  days 
_ (5)  donts  {5) 
total 
30 
'················~·············••:••··············  1 
}(:)\  ·:o  .::::::.: 
13 
16 
10 
1.990 
525 
1.043 
1.902 
4.657 
1.612 
1.594 
114 
193.844.270 
21  to 
56 
d~,;s 
561 
90 
709 
676 
4.006 
1.115 
965 
123 
TOTAL 
>56 
days 
(') 
137 
34 
222 
280 
1.067 
649 
461 
53 
76  159  1.707  35  4.806  218  1.451  193  834  11  7.855  25  222  19  as  13.557  a.m  2.903 
(')Number of hours worked b)  IJt stall and employ-of contractor firms who belong to a miner's social insurance scheme 
(') oncludlng complications. 
(')The shoulders and the wrists are Included under .,upper limbs". 
(•) The hips and the ankles are included under .. Lo-r  limbs". 
(1) Calender days. 
T•ble 28 
Fatal 
acci-
aan:s 
21 
15 
29 
66 
total 
2. 709 
649 
1.989 
2.858 
9.731) 
3.437 
3.020 
379 
24.771 MINES AFETY AND HEALTH 
COMMISSION 
Common Statistics on victims 
of accidents underground In coal mines 
COUNTRY 
COAL-FIELD 
Amputations 
and 
NATURE OF THE INJURY  enucleations 
BELGIUM 
Fractures 
with or without 
DETAILED BREAKDOWN OF VICTIMS ACCORDING TO LOCATION 
AND NATURE OF INJURY AND PERIOD OF INCAPACITY 
(absolute figures) 
Luxations.  ConCUSS!On  Open woundS  Burns and 
Poisoning  twist and  and inter- contusion  harmful effects 
and  dislocation  sprains  nat injury  and muscular  of electricity 
suffocation  1  2  3  abrasions  and radiation  4 
>56  Fatal  >56  Fatal  I>  I  Fatal  >56  Fatal 
!PERIOD OF INCAPACITY  days  ac..,i  ...  total  days  3CCI•  total  ld~ys  acci- total  d~~s  acci-
(')  dents  ('J  dents  (')  dents  dents 
.OCATION OF THE INJURY 
I.  Head and ner"  0  0  0  8  2  10  0  0  0  1  0 
II. Eyes  0  0  0  ~-············· ~l  I i I  I 
0  0 
Ill. Trunk 
0  0  0  8  0  8  0  0  0  0  1 
IV. Upper limbs  I 
I 
0  0  0  18  0  18  1  0  1  (excluding the hands) 
(3) 
rt 
\:::<:;: t:\ 
V.Hands  10  0  10  26  0  26  0  0  0 
::::~)::::::; 
} 
2  0  2  20  0  20  3  0  3  r~  , 
VI. Lower limbs 
(excluding feet) (4) 
VII. Feet  4  0  4  13  0  13  0  0  0 I 
VIII. Multipletocations  0  0  0  7  1  8  0  0  0  0 
~····· 
l•lli  l 
l:ll:::l.l:l::. II ,  ••••• l 
J::l:l:llllllll l:::::l:l:l::::r 
t•  • ! 
1  •••• 
IX. Not specified 
1}:::{{:  @~:::~::~:~:~ [f} 
TOTAL  16  0  16  100  3  103  4  0  4 
(')Number of hourw worked by pit stall and employ.-of  contractor firma who belong to a miners soctallnsurance schema. 
(')Including complications. 
(")The ahouldart and the wrlata are Included under .upper limbs". 
(<)The hlpa and the anklftaralncluded under .Lower limbs". 
<•> Calender days. 
1 
0 
l•i 
1 
5  6  7 
>56  f  Fatal  >56  Fatal  Fatal 
tot  a!  days  nccl- total  days  acci- total  d1~~s 
acci- total 
(')  dents  (5)  dents  donts 
Tf?? F\\\ 
I 
1  2  0  2  0  0  0  '  ::::: 
t: 
i/\\~~\ 
t  : i i 
0  2  0  2  0  0  0 
•••••••••••••••• 
1  4  1  5  0  0  0  I  ~············  ... i 
I 
n:::::::: 
I 
II}  12  0  12  0  0  0 I 
~··············· 
21  0  21  0  0  0  I I  ~··············· 
~··············· 
39  0  ~9  1  0  1  :  ~:.:::.:: 1:::::::._:_::::: 
~··············· 
:::::::::: 1(((/ 
I  ~  ft 
I  ~··············· 
11  0  ~1  0  0  0 
( 
0  3  0  3  0  0  0  :ll) :lt: 
l"[l_:.-::lt·l·· I  I 
0  0  0  0  0  0  0  0  0 
2  94  1  95  1  0  1  0  0  0 
Table 2a 
YEAR  1977 
MAN-HOURS WORKED (1)  25.790.080 
Multiple Injuria!' 
of those not 
specified (2)  TOTAL 
8 
9 
Fatal  4to  21  to  >56  Fatal 
d1
~s  acci- total  56  days  acci- toto. I 
donts  ,.·  days 
t•\  r!.,nto 
0  0  0  0  0  11  2  13 
0  0  0  0  0  2  - 2 
0  0  0  0  0  12  2  14 
0  0  0  0  0  31  0  31 
0  0  0  0  0  57  0  57 
2  0  2  0  0  67  0  67 
0  0  0  0  0  28  0  28 
1  0  1  0  0  11  1  12 
0  0  0  0  0  0  0  0 
3  0  3  0  0  219  5  224 MINES AFI!TY AND HEALTH 
COMMISSION 
Common Statistics on victims 
of accidents underground In coal mines 
DETAILED BREAKDOWN OF VICTIMS ACCORDING TO LOCATION 
AND NATURE OF INJURY AND PERIOD OF INCAPACITY 
NA  TUAE OF THE INJURY 
PERlOD OF INCAPACITY 
pCATiON OF THE INJURY 
I.  Head and neck 
II. Eyes 
Ill. Trunk 
l1v. Upper limbs 
(excluding the hands) 
(3) 
V.Hands 
VI. Lower limbs 
(excluding feet) (4) 
VIII. Multiple locations 
IX. Not specified 
TOTAL 
COUNTRY 
COAL-FIELD 
Amputations 
and 
enucleations 
1 
>56!  Fatal l  days  ac-.i-
(0)  dents 
0  0 
0  0 
22 
28 
total 
22 
29 
FRANCE 
Fractures 
with or  without 
dislocation 
2  -
Luxations, 
twist and 
sprains 
3 
>56 
days 
(') 
Fatal-, 
aCCI-
dents 
total  > 561  Fatal~~  days  CCCI-
(0)  dents 
18  72 
31  32  35 
66  66  2o 
231  231 
121  121  52 
11  12 
564  57o  118 
total 
35 
118 
(
1
) Number of hours worked by pltataff and employ-of contractor firms who belong to a miners social Insurance scheme. 
<'>Including complications. 
(0) The shoulders and the wrists are included under .upper limbs". 
(4) The hlpe and the ankles are Included under .Lower limbs". 
(1) Calender days. 
>56 
days 
(') 
11 
22 
Concussion 
and inter-
nal tnjury 
4 
Fatal 
acci-
dents 
(absolute figures) 
i 
Open wounds 
contusion 
and muscular 
abras1ons 
5 
total 
>56 
days 
(') 
Fatal 
acci-
dents 
total 
1o  41  42 
12  12 
11  52  52 
14 
23  479  48o 
Burns and 
harmful elfects 
of electricity 
and radiation 
6 
Poisoning 
and 
suffocation 
7 
Fatal  >56 
days 
(5) 
Fatal 
acci-
dents 
total  d,~~~  acci- total 
(5.)  dents 
.  ~············~·~············~·············~: 
.,  ••••••••••• [t••••  ! l··········hl 
YEAR  1977 
MAN-HOURS WORKED (1) 
>56 
days 
(5) 
2o 
Fatal 
acci-
dents 
total 
21 
788  242 
738  47 
1294  810 
1124  3oo 
2438  146o 
1424  7oo 
239  136 
3o 
8761  4o37 
TOTAL 
73 
14 
133 
146 
384 
319 
31 
1235 
Tabla 2a 
Fatal  I 
acci-
donts 
total 
1143 
964 
23o1 
1632 
4415 
2518 
428 
12  14623 MINES AFETY AND HEALTH 
COMMISSION 
Common Statistics on victims 
of accidents underground in coal mines 
NATURE OF THE INJURY 
PERIOD OF INCAPACITY 
~ocA·  OF THE INJURY 
L Head and neck 
II. Eyes 
!11. Trunk 
IV. Upper limbs 
(excluding the hands) 
(3) 
V.Hands 
VI. Lower liMbs 
(excludmg feet) (4) 
Vli.Feet 
VIII. Multiple locations 
LX. Not specified 
Tv  TAL 
COUNTRY 
COAL-FIELD 
Amputations 
and 
enucleations 
1 
>56  Fatal 
days  ac....i- total 
(')  dents 
0  1  1 
0  0  0 
0  0  0 
0  0  0 
37  0  86 
6  0  6 
4  0  7 
4  0  7 
fili  l  li
1 iiil  1•:::• 
151  1  11 o7 
UNITED KINGDOM 
Fractures 
with or Without 
dislocation 
2 
>56  Fatal  >56 
days  3CCI- total  days 
('J  dents  {') 
11  2  39  19 
~~ i 
1/::(:::=: 
!  i 
•••••••••••••••• 
I 
22  0  67  35-\. 
62  0  156  5o 
55  0  454  16 
139  0  232  25o 
38  0  159  8 
28  5  So  94 
~  ij i I  II  i 
355  7  11187  791 
DETAILED BREAKDOWN OF VICTIMS ACCORDING TO LOCATION 
AND NATURE OF INJURY AND PERIOD OF INCAPACITY 
(absolute figures) 
Luxations,  Concuss:on  Open wounds  Burns and  Poisoning 
tv;ist al'ld  and 1nter- contusion  harmful effects 
and 
npra1ns  and muscular  of electricity 
suffocation  nal injury 
3  4  abrasions  and radiation  7 
5  6 
Fatal  >56  F~tal  >56  Fatal  >56  Fatal  '>56  Fatdi 
acci- total  ~eel- total  days  acci- total  days  accl- total  !  days  ace  I- d~ys 
de  "'ts  (')  c;t:~nts  (')  dents  (5)  dents  (5)  donts 
0  185  0  0  0  7o  3  19o5  0  0  2 
I  I : 
•••••••••••••••• 
:_:;::;:;:::::: 
Dr 
{(}{  ·.\  f}:: 
t<::iY:::_ 
0  0  0  13  0  664  0  0  6  .:::( 
I 
;:;:::: 
:\:  :::: 
1:::_::;:~·::::: 
0  6926  0  0  0  133  0  256o  0  0  5 
I 
1:·::::::\:::;  ,~).:::·:::;-:  k>·:.:::; 1>.·:::::::: 
ir ; 
,.::)(:::::  0  869  69  0  2o88  0  0  16 
:::::::.  :<'  ElL  l<.  •:-:  :::::<>::: 
t>·:-:-:::<  i>:  .::· /:)>i: 
Iii 
tUY:\· 
I 
H>  It?··:·: 
0  362 
!iui:!:":_:_:::  :.y!E/: 
328  0  8348  3  0  2o 
1: ~:  ~.  ~::  ~;: l: l· 
I 
1>:<> [  i  <<:: l:i\}\  v  ··: I {i  I>  [\:  ::\:\? 
1::;::::::;::::: 
0  3923  195  0  4728  0  0  9 
::::  ::::::  ~:::  :-ii:  >::·L? }::·\\:  ;:.:  :.:: 
I 
li!/.)!.i:: 
1:::::: 
i n 
<<>> 
0  218  [UY<::: 
99  0  2222  0  0  3 
::::::::::::::: 
[//:)  [:;:::;:::::  ':>:y:-:-· 
1>\:~::::t·: 
I  r  0  123-\.  0  0  0  132  3  2o66  1  0  7 
I 
ll  li  i' 
' 
~~ 
::;::: 
1  0  4o  0  1 
0  13717  0  0  0  1o39  6  ~4581  5  0  llo8  0  1 
( 1) Number of hours worked  'Y pit staff and employ.-ot contractor firms Who belong to a miner's social insurance scheme. 
<'J Including complications. 
(•) The shoulders and the wrists are included under .upper limbs" 
(•) The hips and the ankles are included under .Lower limbs". 
(1) Calender days. 
Table 2a 
YEAR  1977 
MAN-HOURS WORKED (1)  293 999 555 
Multiple in;urie~ 
ofthosei'IOI 
spociflod (')  TOTAL 
8 
9 
>56  FJtal  4 to  21  to  >56  Fatal 
total  days  acci·  total 
20  56  days  accl- total 
de~  is  days  (5)  dents 
(5)  (•)  donts 
! 
0  0  6  1548  384  1oo  6  2138 
r::~:::./? 
18  0  751  1188  2o2  31  0  11121 
' 
~·:::::L<: 
[:::-:::::::: 
1>>:\: 
0  2  5  6554  2498  5o9  2  9563 
II  0  0  6  2234  72o  181  0  3135 
I  i  1  0  29  6129  273o  44o  0  9299 
I 
2  0  16  6157  2165  592  0  8914 
: 
0  0  5  1744  721  149  0  2614 
I  ~ 
4  2  10  2231  9oo  263  10  34o4 
1  H  14  235  175  71  15  15  276 
1  39  18  1  o63  23o6o  1o391  22Bo  33  4o764 MINES AFETY AND HEALTH 
COMMISSION 
Common Statistics on victims 
of accidents underground In coal minas 
COUNTRY 
COAL-FIELD 
NATURE OF THE INJURY 
PERIOD OF INCAPACITY 
~OCA  OF THE INJURY 
I.  Head and neck 
II. Eyes 
Ill. Trunk 
IV. Upper limbs 
(excluding the hands) 
(3) 
V. Hands 
VI. Lower limbs 
(excluding feet) (•) 
VII. Feet 
VIII. Multiple locations 
Amputations 
and 
enuclealions 
1 
>56 
days 
('J 
Fatal 
8CI..i-
dents 
126 
11 
total 
250 
11 
26 
10 
COMMUNITY (IX) 
DETAILED BREAKDOWN OF VICTIMS ACCORDING TO LOCATION 
AND NATURE OF INJURY AND PERIOD OF INCAPACITY 
(absolute figures) 
YEAR  1977 
MAN-HOURS WORKED (1) 
Fractures 
with or w•tllout 
dislocat•on 
2 
>56  Fatal 
days  acci- total 
(51  dents 
95  27  286 
Luxat•ons, 
tw1stand 
spra1ns 
3 
>56  ~Fatal 
days  <!CCI• 
(>)  dents 
21 
total 
198 
Concussion 
and inter-
nal injury 
4 
>56  Fatal 
days  acc•-
<'l  dents 
25 
·····························••l•••••••••••l'i·······,·······························: 
188  480  395  7.035  12 
317  511  91 
l.  011  3. 533  51 
624  792  406 
m  927  73 
64  18  137  94  1.236  8 
Open wounds 
contusion 
and muscular 
abr8SIOC1S 
5 
total 
>56~ Fatal 
total  days  ace!-
(')  dents 
157  174  4. 236 
59  11.284 
40  t091 
4,533 
15.050 
7.511 
3. 924 
18  176  2.377 
Burns and 
harmful effects 
of electricity 
and radiat•on 
6 
>55  II  Fatal 
days  acci-
(5)  dents 
total 
>56 
days 
(5) 
Poisoning 
and 
suttocat•on 
7 
Fatal 
acci-
dents 
total 
Multiple lnjurie~ 
of those not 
specified (2) 
>55 
days 
(5) 
8 
Fatal 
acci-
donts 
total 
?U?tt :-~/{\:1 
lB  ~················  :  • ? . ' 
40 
756 
15 
20 
11  33 
37 
23 
f••·········l··············l••;•········ 
10  26 
4 to 
20 
days 
r•l 
4.426 
2.451 
8.891 
5. 260 
13.224 
9.253 
4.024 
2.644 
.!,Q  237 
IX  Not specified 
111••••••••••  ·  • ·  •••• i••••••••••11 ii I  ~~::•::•••••••••,::•:::::l•:•il•t•:::•••••••••••  , 
15  15  205 
TOTAL 
577 590 360 
21  to 
56 
days 
t•l 
1.187 
339 
4.017 
1.696 
8.196 
3.980 
2. Ol 9 
1.159 
80 
TOTAL 
>56 
days 
(•) 
321 
81 
876 
638 
1. 948 
1.627 
766 
358 
22 
34  24 
171  311  1,807  51  6. 666  1.131  •  29(  47  218  2. 446  1  9  43. 011  81  1.17:  50. 378  122.673  6.637 
(') Number of hours worked by pit staff and employees of contractor firms who belong to a m1ner's soc•al msurance scheme. 
(1) including complications 
(1) The shoulders and the wrists are included under  .. upper limbs". 
(•) The hips and the ankles are included under .,Lower limbs". 
(1) Calendar days. 
Tabla 2a 
Fa:al 
acci-
dents 
35 
20 
42 
17 
total 
6.003 
3.036 
13.867 
7.656 
23.501 
14.936 
6.836 
.m  -
324 
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DETAILED BREAKDOWN OF VICTIMS ACCORDING TO LOCATION 
AND NATURE OF INJURY AND PERIOD OF INCAPACITY 
COUNTRY 
COAL-FIELD 
FEDERAL REPUBLIC OF GERMANY  (Frequency rates) 
NATURE OF THE INJURY 
PERIOD OF INCAPACITY 
~OCATION  OF THE INJURY 
I.  Head and neck 
II. Eyes 
Ill. Trunk 
IV. Upper limbs 
(excluding the handll) 
(") 
V. Hands 
VI. Lower limbs 
(excluding feet) (4) 
VII. Feet 
VIII.  Multlpletoca~lons 
IX. Not specified 
TOTAL 
Amputations 
and 
enucleation& 
1 
>56 
days 
(•) 
0,01 
0,01 
0,03 
0,29 
0,01 
0,05 
Fatal 
ac~ol· 
dents 
0,02 
total 
Fractures 
with or without 
dislocation 
>56 
days 
(") 
2 
Fatal l 
acci- total 
dents 
0,02  0,30  0,10  1,11  0,01 
0, 01  o, 66  0,02  1,92  o, 03 
0,03  0,88  - 1,40  o, 10 
0,68  3,61  - 14,56  0,15 
0,01  1  '77  0,01  2,16  0,52 
0,05  1,50  - 3,45  0,31 
0,02  0,09  0,06  0,19  -
0,40  o, 02  0,83  8,81  o, 19  24,79  1  , 1  2 
Luxations, 
twist and 
sprains 
3 
total 
>56 
days 
(") 
Concussion 
and inter-
nal injury 
4 
Fat~l I 
aCCI· 
dents 
0,06  0,08  -
Open wounds 
contusion 
and muscular 
abrasions 
5 
total  > 561  Fatal
1 I  days  acci- total 
(5)  dents 
0, 75  0,31  0,01  11,80 
0,01  0,17  3,13 
0, 38  0, 01  0, 02  o, 14  0, 43  0,03  7,60 
12,25 
33,83 
13,42 
8,56 
0,01  0,04  0,01  0,09  0,14  0,02  1,52 
7,47  o, 13  0,03  0,99  4,30  0,06  92,11 
<'>Number of hOurs worked by pit stall and emploY8" of contractor firma who belong to a miner a eoclallnaurance schema. 
(I) Including complications.  • 
(I) The ahouldft and the wrlateara Included under .upper limbs". 
<•> The hlpa and the anklas are Included under .Lowerllmbl". 
(I) Calender da,.. 
Burns and 
harmful effects 
of electricity 
and radiation 
6 
>561  Fata:J  days  acci- total  davs 
(5)  dents  (S) 
Poisoning 
and 
suffocation 
7 
Fatal 
aCCI· 
dents 
total 
0,01  ~,, ~···•••••••••••••1•••••••••••••••1•••••••••••••• 
0,02 
0,04 
0,04  ~''1················1············•••1••••·~·····~ 
0,02  '·'·I···············~··:···········~··············· 
0,01 
0,04 
o,14  0 104  1,16 
YEAR  1977 
MAN-HOURS WORKED (1) 
Multiple  lnjurie~< 
ofthose not 
specified (2) 
>56 
days 
(5) 
0,01 
0,01 
0,02 
0,01 
0,06 
8 
Fatal 
acci-
dents 
0,01 
0,02 
total 
0,15 
0,03 
0,03 
0,07 
0,02 
0,08 
0,01 
0,05 
4_t_o  I 
(0) 
10,27 
2, 71 
5,38 
9,81 
24,02 
8,63 
8,22 
0,90 
0,03  0,44  69,94 
193.844.270 
TOTAL 
9 
2,89  0, 71 
0,46  0,18 
3,66  1,15 
3,49  1,44 
20,67  5,50 
5,75  3,35 
4,98  2,38 
0,63  0,27 
42,53  14,98 
Table 2b 
Fatal 
acci-
dents 
o, 11 
0,08 
0,01 
0,15 
total 
13,98 
3,35 
10,26 
14,74 
50,19 
17,73 
15,58 
1,96 
0,36  127,79 MINES AFETY AND HEALTH 
COMMISSION 
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BELGIUM 
DETAILED BREAKDOWN OF VICTIMS ACCORDING TO LOCATION 
AND NATURE OF INJURY AND PERIOD OF INCAPACITY 
(Frequency rates)  1977  COUNTRY 
COAL-FIELD  YEAR 
MAN-HOURS WORKED (1)  25.790.080 
NATURE OF THE 1NJUAY 
PERIOD OF INCAPACITY 
!LOCATION OF THE INJURY 
1.  Head and neck 
IL Eyes 
Ill. Trunk 
!V. Upper limbs 
(e~.cluding tha hands) 
(') 
-
V.Hands 
VI. Lower limbs 
(excluding feet) (4) 
VII. Feet 
VIII. Multiple locations 
IX. Not specified 
Amputations 
and 
enucleations 
1 
>56 I  Fatal I 
days  ac  ... i- total 
('}  dents 
Fractures 
with or  without 
dislocation 
>56 
days 
('} 
2 
Fatal I  acci·  total 
dents 
Luxa!lons, 
twist and 
sprains 
3 
>56  Fatal 
days  acci-
(')  dents 
total 
>56 
d<:ys 
(") 
Concussion 
and inter-
nal injury 
4 
Fatal I 
acc1- total 
dents 
>56 
days 
('} 
0,0  o,o  o,o  0,3  o,o  0,3  o,o  o,o  o,o  o,o  o,o  o,o  o,o 
o,o  o,o  o,o  l···············~···············~·············;l············••t••···········;  o,o 
o,o  o,o  o,o 
o,o  o,o  o,o  p,3  o,o  0,3  o,o  o,o  c,o  o,o  o,o  o,o  0,1 
o,o  o,o lo,o  p,6  o,o  0,6  o,o 
I0,3  o,o P,3  ,o  o,o  1  ,o  lo,o 
lo,o  o,o  p,o  b,7  o,o  10,7  p,1 
lo,1  o,o  p,1  ,5  lo,o  10,5  p,o 
p,o  o,o  ,o  0,2  lo,o  p,2  b,o  o,o  o,o  o,o  o,o  o,o  D,1 
i,  •••••. l•·····.·.  ·!;··········~··········  ·~·············  .·1·1~·1 
Open wounds 
contusion 
and muscular 
abras1ons 
5 
Burns and 
harmful effects 
of electricity 
and radlat•on 
6 
Fatal  > 56  Fatal 
acci- total  days  acci·  total 
dents  (5)  dents 
o,o  o,o  o,o  o,o  o,o 
o,o  o,o  o,o  o,o  o,o 
o,o  0,1  o,o  c,o  0,0 
.o,o  o,4  o,o  o,o  lo,o 
o,o  o,8  o,o  o,o  lo,o 
o,o  1,5  o,o  1o,  lc,o 
o,o  o,4  lo,o  p,o  p,o 
o,o  0,1  p,o  p,o  b,o 
lo,o  jo,o  b,o  p,o  ll,O 
Poisoning 
and 
suffocation 
7 
···•••••••·•·••t••••••l~•••••••••••••··•  o.o 
Multiple injurie!l 
of those not 
specified <'> 
8 
dents  total  ~~s  11  :~~: 
o,o  o,o  o,o  o,o 
o,o  o,o  o,o  0,0 
o,olo,.o  o,o  o,o 
e,o  o,o  o,o  o,o 
············••••t•········•·l••·······  o,o 
o,o  0~0  o,o  o,o 
o,o  o,o  o,o  o,o 
o,o  o,o  o,o  o,o 
o,o  o,o  lo,o  o,o 
o,o  o,o  o,o  o,o  o,o  o,o  lo,o  0,0 
TOTAL  ,6  o,o  ( ,6  ~.8  p,1  ,9  o,1  o,o  0,1  p,o  o,o  u,o  ,6  lo,o  ~,6  t>,o  ,o  o,o  lc,o  o,o  o,o  0,1  o,o  0,1  p,o  o,o 
(') 
(')  inQiudlng complications.  • 
(')The  shoulders an~  the wrlallarelncluded under.  upper limbs". 
<•J The hips and the ankles a  ..  Included under .Lo-r  limbs". 
(0) C.lender days. 
... 
TOTAL 
>50 
(") 
0,4 
o,o 
0,4 
1,2 
2,2 
2,5 
1,0 
10,4 
p,o 
8,4 
Fatal 
de~ts  I  total 
o,o  0,5 
o,o  o,o 
o,o  0,4 
o,o  1,2 
o,o  2,2 
o,o  2,5 
o,o  1  ,o 
o,o  lo,4 
o,o  p,o 
0,1  8,6 MINES AFETY AND HEALTH 
COMMISSION 
Common Statistics on victims 
of accidents underground In coal mines 
DETAILED BREAKDOWN OF VICTIMS ACCORDING TO LOCATION 
AND NATURE OF INJURY AND PERIOD OF INCAPACITY 
NATURE OF THE INJURY 
PERIOD OF INCAPACITY 
~OCA'  OF THE INJURY 
1.  Head and neck 
II. Eyes 
COUNTRY 
COAL-FIELD 
Amputations 
and 
enucleations 
1 
>56 
days 
(') 
o,oo 
o,oo 
Fatal 
aCI..i· 
dents 
o,oo 
o,oo 
total 
o,oo 
FRANCE 
Fractures 
with or  without 
dislocation 
2 
>56  Fatal 
days  acc1- I  total 
(')  dents_[ 
o,2B  o,o6  o,31t-
Luxations, 
twist and 
sprains 
3 
>56  Fatal 
days  acci-
<'J  ~rltS 
0,...  o,oo 
total 
o,o2 
>56 
days 
(') 
o, lit-
Concussion 
and inter-
nal injuty 
4 
Fatal 
acci-
dents 
o,o2 
Ill. Trunk  o,oo  o,oo  o,oo  o,lt-8  o,o2  o,5o  o,55  o,oo  o,55  o,l7  o,oo 
IV. Upper limbs 
(excluding the hands) 
(3) 
V.Hands 
Vl. Lower limbs 
(excluding feet) (4) 
Vli.Feet 
o,oo 
o,Jit-
o,o2 
o,o8 
o,o2  o,o2  1,o3 
o,oo  o,34  3,61 
o,oo  o,o2  1,89 
o,oo  o,o8  1,34 
o,oo  1  ,o3  o,31  o,oo  o,31 
o,oo  3,61  o,o9  o,oo  o,o9 
o,oo  1,89  o,B1  o,oo  o,81 
o,oo  1,34  o,o6  o,oo  o,o6 
VIII. Multiple locations  o,oo  o,oo  o,oo  o,l7  o,o2  o, 19  o,oo  o,oo  o,oo 
IX. Not  specified 
TOTAL 
~·" 1  '·'' 
o,lt-5  8,82  o,o9  o,91  1,85  o,oo  1  ,85 
(')Number  of houra worlulc:l by pit lteff  end employ..  of contractor firms who belong to • miner's soclellnsurence scheme. 
<'>Including complications.  -
(')The 1houlderaend the wrtata ere Included under .upper limbe". 
(•) The hlpaend the ankles ere Included under .Lower limba". 
(1) Calender dey& 
o,oo  o,oo 
o,34  o,o2 
(Frequency rates) 
total 
o,l6 
o,l7 
o,oo 
o,36 
Open wounds 
contusion 
and muscular 
abrasions 
5 
>56  Fatal 
days  acci- total 
(6)  dents 
o,64  o,o2  o, 66 
o,l9  o,oo  o,l 9 
o,Bl  o,oo  o,Bl 
o,91  o,oo  o,91 
1,92  o,oo  1,92 
2,22  o,oo  2, 22 
o,5o  o,oo  o,5o 
o,22  o,oo  o,22 
o,oB 
7,49  o,o2  7,51 
Burns and 
harmful affects 
of electricity 
and rad1atron 
tl 
>56 
days 
(5) 
o,oo 
o,oo 
o,oo 
o,o2 
o,o2 
o,oo 
o,oo 
o,o2 
Fatal 
acci-
dents 
o,oo 
o,oo 
o,oo 
o,oo 
o,oo 
o,oo 
o,oo 
o,oo 
o,oo  o,oo 
o,o5  o,oo 
o,oo  p,o2 
o,o5  ,o2 
Poisoning 
and 
suffocation 
7 
Fatal 
acci-
dents 
o,oo 
o,oo 
YEAR  1977 
MAN-HOURS WORKED (1)  63 956 456 
total 
Multiple  injuria~ 
of those not 
specified (') 
8 
>56  I  Fatal 
days  acci- total 
(5)  dents 
o,oo  o,o6 
o,oo  o,oo 
o,oo  o,o6 
o,oo  o,o2 
o,oo  o,o2 
o,oo  o,o5 
o,oo  o,o2 
o,oo  o,o8 
12,32 
11,54 
2o, 23 
17,57 
38,12 
22,27 
lo, 73 
3, 74 
o,o2  o,o2  o,o2  o,o3  o,47 
o,o2  o,31  o,o2  o,33  36,98 
3, 78 
o, 73 
12,66 
4,69 
22,83 
1  o,94 
5,21 
2,13 
o,llt-
63,12 
TOTAL 
9 
>56 
days 
(•) 
1,1/t-
o, 22 
2,o8 
2, 28 
6,oo 
4,99 
2,oo 
o,lt-8 
o, 11 
19,31 
Fatal 
acci-
dents 
o,o9 
o,oo 
o,o2 
o,o7 
o,oo 
o,oo 
o,oo 
o,o3 
o,o3 
o,19 
total 
17,87 
15,o7 
35,98 
25,52 
69,o3 
39,37 
18,36 
6,69 
o, 75 
228,6/t. MINES AFETY AND HEALTH 
COMMISSION 
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UNITED KINGDOM 
DETAILED BREAKDOWN OF VICTIMS ACCORDING TO LOCATION 
AND NATURE OF INJURY AND PERIOD OF INCAPACITY 
(Frequency rates) 
YEAR  1977  COUNTRY 
COAL-FIELD 
MAN-HOURS WORKED (t) 
NATURE OF THE INJURY 
PERIOD OF INCAPACITY 
~OCATION  OF THE INJURY 
I. Head and neck 
II. Eyes 
Ill. Trunk 
IV. Upper limbs 
(excluding the hands) 
(") 
V.Hands 
VI. Lower limbs 
(excluding feet) (4) 
VII. Feet 
VIII. Multiple locations 
IX. Not specified 
Amputations 
and 
enucleations 
1 
>56 
days 
(') 
o.oo 
o.oo 
o.oo 
o.oo 
0,12 
o.o2 
o.o1 
o.o1 
Fatal 
aco..i-
dents 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o. 00 
total 
Fractures 
with or  without 
dislocation 
>56 
days 
(') 
2 
Fatal 
acci-
dents 
total 
Luxations, 
twist and 
sprains 
3 
>56 l  Fat~l l 
days  BCCI· 
(')  dents 
total 
Concussion 
and inter-
nal injury 
4 
>561 
days 
('J 
Fatall 
aCCI· 
dents 
total 
o.oo  o.o3  o.oo.  o.l2  o.o6  o.oo  o.62  o.oo  o.oo  o.oo 
o.oo  o.o7  o.oo  o.22  1.2o  o.oo  23.55  o.oo  o.oo  o.oo 
o. 00  o. 21  o. 00  o. 53  o.17  o.oo 
0, 29  0,18  O. DO  1.54  o.o5  o.oo 
o.o2  o.lf7  o.oo  o. 78  o.85  o.oo 
o.o2  o.l2  o.oo  o.51f  o.o2  o.oo 
o.o2  o.o9  o.o2  o.27  o.32  o.oo  4. 2o  o.oo  o.oo  o.oo 
Open wounds 
contusion 
and muscular 
abrasions 
5 
> 561 Fatal 
days  acci-
(0)  dents 
total 
o.23  o.ol  6.47 
o. o4  o. oo  2. 25 
o. 45  o.oo  8. 7o 
o.23  o.oo  7.1o 
1.11  o.oo  128.39 
o.66  o.oo  jl6.o7 
o.33  o.oo  7.55 
o.45  o.o1  7.o2 
Burns and 
harmful effects 
of electricity 
and radiation 
6 
Poisoning 
and 
suffocation 
7 
Multiple  injuria~ 
of those not 
specified (') 
8 
>56 
days 
(5) 
Fatal  1 
aCCI•  total 
>56 
days 
(5) 
Fatal 
acci-
dents 
total 
>56 
days 
(5) 
Fatal 
acci-
dents 
total 
dents 
o.oo  o.oo 
....  ~••••••••••••  I  f  .... 
o.oo  o.o2 
o.oo  o.oo  o.oo  2.55 
o.oo  o.oo  o.oo  o.ol 
o.oo  o.oo  o.oo  o.o2 
o.o1  o.oo 
...  ,l·•··••·••••••••r••••·•·•••l·•·••·••••••••  .... 
o.oo  o.o9 
o.oo  o.oo  o.oo  o.o5 
o.oo  o.oo  o.oo  o.o2 
o.oo  o.oo  o.oo  o.ol 
o.oo  o.oo  o.13  o,oo  o.oo  o.oo  o.o4  o.o5  o.Bo 
5.6o 
4.olf 
22.29 
7.59 
2o.84 
2o.93 
5.93 
7.59 
o.59 
293 999 555 
TOTAL 
1.3o  o. 31f 
o.68  o.lo 
8.49  1. 73 
o.61 
9. 28 
7.36  2.o1 
o.5o 
3.o6  o.89 
o.21f  o.o5 
TOTAL  o.l7  o.oo  o.36  1.2o  o.o2  4.o3  2.69  o.oo  46.65  o.oo  o.oo  o.oo  3.53  o.o2  3.59  o.ol  o.oo  o.36  o.oo  o.oo  o.o2  o.13  o.o6  3.61  95.1f3  135,33  7. 75 
('l  Number of hours worked by pit stall and amployeo~~  of contractor firma who belong to a miner·  a social Insurance schema. 
(')Including complications. 
(1) The shoulders and the wrists are Included under .upper limbe". 
(4) The hips and the ankles are Included under .Lower limbe". 
(') C.lender days. 
Table 2b 
Fatal 
:~~:~  I 
total 
o.ol  7. 26 
o.oo  lf.B3 
o.oo  32.52 
o.oo  lo.66 
o.oo  31.62 
o.oo  3o. 31 
o.oo  8.89 
o.o3  11.58 
o.o5  o.94 
o.ll  138.63 MINH AFITY AND HEALTH 
COMMISSION 
Common Statistics on victims 
of accidents underground In coal mines  DETAILED BREAKDOWN OF VICTIMS ACCORDING TO LOCATION 
AND NATURE OF INJURY AND PERIOD OF INCAPACITY 
COUNTRY 
COAL-FIELD 
COMMUNITY (IX) 
(Frequency rates) 
Amputations  Fractures  Ll,lllations,  Concussion 
and  'Y1!h or without  twist and  and inter-
NATURE OF THE INJURY  enucleation&  dislocation  sprains  nal injury 
1  2  3  4 
>56  Fatal  >56  Fatal  Fatal  >56  Fatal 
PERIOD OF INCAPACITY  aC<,i- total  days  acci- total 
~~~s 
occi- total  days  aCCI·  total  days 
\')  dents  (')  dents  'dents  (')  dents 
1  nr~ATICl~ OF THE INJURY 
I.  Head and neck 
- - 0,01  0,16  0,05  0,50  0,04  - 0, 34  0,04  - 0,27 
'! 
lm  :  I 
}}::::!~·.l 
r• 
:::~~~(( 
II. Eyes 
•••••••••••••  ········!······ 
- - 0,01  - - -
::;:;::: 
Ill. Trunk 
- - - 0,33  0,01  0,83  0,68  - 12,18  0,02  0,01  0,07 
IV. Upper limbs 
•••••••••••••••• 
I  << In  (excluding the hands) 
(')  0,01  - 0,01  0, 55  - 0,88  0,16  - 1  '78 
~:):·:::/ 1.:·  ·::.  1':>.;.:· .. :::; 
.-: 
HYk< I\  > 
1:-- ::-· 
V. Hands  1, 7~  h:\:.:(; 
0, 22  - 0,43  - 6,12  0,09  - 0,96  i:•:  •:::: 
1':-:  :::::.:.  :.:  :-
1<:.:::~:;::::: t:: ":\.<  I  n 
VI. Lower limbs  I>  (excluding fe'lt) (')  0,02  - 0,02  1,08  - 1,37  0, 70  - 7,53  ::;.  :::  (</:;/: 1(<:·;>  [,:;·:·. 
:.:t\ 
;::::  :/  1<:.:::~::::: 
VII. Feet  :::  1.):/;.'/  t::: 
0,04  - 0,05  o, 74  - 1,60  0,13  - 1,54 
W:::F .  ;  ::::. 1:!:!:!!::: i:  ~::; w::(::;::: 
VIII. Multiple locations 
0,01  0,01  0,02  0,11  0,03  0,24  0,16  - 2,14  0,01  - 0,03 
~············ 
I 
••••••••••••••••• 
::::-:::: 
II 
••••••••••••••••• 
)(  i 
I 
••••••••••••••••• 
r  :2:.:!<.: 
IX. Not specified  ?i! 
~:}/)!:~: 
}::::::ru 
}~  :?\)::: 
TOTAL 
0,30  0,01  0,54  3,13  0,09  11,54  1,96  - 26,47  '{),08  0,01  0,38 
<'J Number of hours worked by pit staff and employees of contractor firms who belong to a miners social insurance scheme. 
(•) Including oompllcatlons.  • 
(•) The shoulders and the wrists are Included under .. upper limbe". 
(•) The hips and the ankles are  included under .Lower limbs". 
(')Calender days. 
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RULES OF PROCEDURE OF THEM. S.C. 
COUNCIL  OF  MINISTERS 
DECISION 
of  9 July 1957 
concerning  the  terms  of  reference and  rules 
of  procedure of  the Mines  Safety Commission 
Having  taken note of  the Recommendations  adopted  by  the Conference 
on  Safety  in Coalmines  and  of  the  proposals  submitted by  the High  Author-
ity in connection with  the Conference's final Report, which  afford a  working 
basis for  the  improvement  of  safety in coalmines,  and 
having regard  to  their Decisions at  the Council's  36th and  42nd  sessions 
on  September  6,  1956  and  on  May  9  and  10,  1957,  setting up  the Mines  Safety 
Commission, 
THE  REPRESENTATIVES  OF  THE  GOVERNMENTS  OF  THE  MEMBER  STATES  MEETING 
AT  THE  SPECIAL  COUNCIL  OF  MINISTERS, 
- hereby  lay down  that  the  terms  of  reference of  the aforesaid Commission 
shall be  as  follows: 
1.  The  Commission  shall  follow developments  regarding safety  in coalmines,  including 
those  regarding  the  safety regulations  instituted by  the  public authorities,  and 
as&emble  the  necessary  information concerning progress  and  practical results ob-
tained, more  especially in the matter  of  accident  prevention. 
To  secure  the necessary  information,  the Commission  shall  apply  to  the Governments 
concerned. 
The  Commission  shall evaluate  the  information in its possession and  submit  to  the 
Governments  proposals  for  the  improvement  of  safety in coalmines. 
2.  The  Commission  shall help  the High  Authority  to work  out  a  method  of  compiling 
intercomparable accident statistics. 
3.  The  Commission  shall ensure  the  prompt  forwarding  to  the quarters directly concerned 
(including in particular mines  inspectorates and  employers'  and  workers'  associa-
tions)  of  relevant  information assembled  by  it. 
4.  The  Commission  shall ascertain,  by  regular contact with  the Governments,  what  action 
is being  taken  to  implement  the  proposals  of  the Conference on  Safety in Coalmines, 
and  such  proposals  as it may  itself draw  up. 
5.  The  Commission  shall propose  such  study  and  research as it deemsmostindicated for 
the  improvement  of  safety, with notes  as  to  the way  in which  these  can best be ef-
fected. 
6.  The  Commission  shall facilitate  the  exchange  of  information and  experience among 
persons  responsible for  safety matters,  and  propose  appropriate measures  for  this 
purpose  (e.g.  organization of  study sessions,  establishment of documentation ser-
vices). 
7.  The  Commission  shall propose  appropriate measures  for  ensuring  the necessary liaison 
among  the  rescue  services of  the Community  countries. 78 
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8.  The  Commission  shall submit annually  to  the Council  of Ministers  and  the High  Author-
ity a  Report  on  its activities and  on  developments  regarding  safety in coalmines  in 
the different member  States.  In this connection,  it shall  in particular examine  the 
statistics compiled  on  accidents  and  incidents  in coalmines. 
- The  Representatives  of  the Governments  further  lay down  that  the  rules 
of procedure of  the Commission  shall be  those  set forth  in  the Annex  to 
the present Decision. 
- The  Representatives of  the Governments  trust  that  the  High  Authority will 
arrange  for  the Commission  to start work  at  the earliest possible moment. 
This Decision was  adopted  by  the Council  at its forty-fourth  session, 
on July  9,  1957. 
For  the Council, 
J.  REY 
President. 79 
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RULES  OF  PROCEDURE 
of  the Mines  Safety Commission 
CHAIRMAN 
Areticle  1 
The  Chairman  of  the Mines  Safety Commission  shall be  a  Member  of  the Hiah 
Authority of  the European Coal  and  Steel CodmUnity. 
AreticZ.e  2 
The  Chairman  shall conduct  the work  of  the Commission  in accordance with these 
Rules  of Procedure. 
MEMBERS 
Aretic le  3  ( 1) 
The  Commission  shall consist of 36  members  appointed  by  the Governments;  each 
country shall have  four members,  of whom  two  shall be  representatives of  that country's 
Governments,  one  of  the employers  and  one  of  the workers. 
Each  Government  shall  send  in writina to  the Chairman  a  nominal roll of  the 
members  appointed  by  it. It shall notify  the Chairman  of all chanaes  in this. 
Each  Government  may  appoint  for  any  particular meeting of  the Commission  one  or 
two  advisers, whose  names  it shall send  to  the Chairman. 
I.L.O.  PARTICIPATION 
Areticle  4 
Representatives of  the  International Labour  Oraanization shall be  invited to 
attend  the proceedings of  the Commission  in a  consultative capacity. 
ORGANIZATION 
(a)  Restricted Committee 
Areticle  ~ 
A Restricted Committee  shall be  set up,  to consist of Governments  reprelenta-
tive• on  the Commia1ion. RULES OF PROCEDURE OF THEM. S.C. 
Artic~e 6 
The  Chairman  of  the Commission  shall act as Chairman  of  the Restricted Committee. 
Artic~e 7 
The  function of  the Restricted Committee  shall be  to  ensure  permanent  liaison 
among  the Governments  of  the member  States and  between  them  and  the Commission,  more  espe-
cially for  the  purpose of exchanging  relevant  information.  The  Restricted Committee  sha!l  see 
to  the preparation of  the Commission's  activities. 
Artic~e 8  (1) 
The  Restricted Committee  shall be  convened  by  the Chairman. 
The  Chairman  shall be  required  to  convene  it when  asked  to do  so  by  the  represent-
atives of five or more  Governments. 
(b)  Working  Parties 
Artic~e 9 
The  Commission  of  the Restricted Committee  may  set up  Working  Parties of  experts 
to consider specific  technical matters. 
Artic~e 10 
The  Working  Parties shall decide  their own  modus  operandi. 
Artic~e 11 
The  Restricted Committee  shall be  given reports  by  the Working  Parties on  the 
results of  their proceedings,  which  it shall  subruit  to  the Commission with  the  comments 
of its members. 
In the event of differences of opinion within the Working  Parties,  the views 
expressed  shall be  given,  together with  the names  of  those  expressing  them. 
SECRETARIAT 
Artic~e 12  ( l) 
The  High  Authority shall be  responsible for  the secretarial arrangements  in 
connection with  the work  of  the Commission,  the Restricted Committee  and  the Working 
Parties. 
These  arrangements  shall be  underthe charge  of  a  High  Authority staff member 
appointed  to act as  Secretary. 
All documents  shall be  in  the  six official  languages  of  the Community. 81 
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WORKING  PROCEDURE 
Article 13 
The  Chairman  shall fix the agenda  and  the dates of meetings after consultation 
with  the members  of  the Restricted Committee. 
Artici.e  14  (1) 
The  Chairman  shall allow to  speak any  member  of  the Commission or repre1entative 
of  the International Labour  Organization askina  to  do  so. 
The  Chairman  may  allow advisers  to  apeak. 
Article lS 
The  members  of  the High  Authority shall have  the right  to attend meetings  of  the 
Commission  and  of  the Restricted Committee,  and  to  speak  there. 
The  Chairman  may  bring with him  advisers,  whom  he  may  allow  to  apeak, 
Article 16 
Where  the Commission  or  the Restricted Committee  deems  it desirable  to obtain 
information concerning  the various aspects of  safety in coalmines,  it shall request  this 
from  the Governments  of  the member  States. 
Article  17  (  1) 
24  members  shall constitute a  quorum.  Conclu1iona  shall be  adopted  by  major-
ity of  the members  present. 
Proposals by  the Commission  under  1,3 of its terms  of reference shall, however, 
require a  vote  in favour  by  two-thirds of  the members  present,  and  by-not  leal  than nineteen 
member•  in all. 
Any  dissenting opinions shall be  brought  to  the attention of  the Government• 
1bould  the member•  expressing  them  so  request. 
( 1)  Amended  having regard to decision of the Council of ths European  Co17Tf1Unities  of 1  Jan-
ual"JJ  19?3  (Official Journal of ths European  Corrrnunities  L2  of 1 January  19?3). 82 
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THE  COUNCIL 
DECISION  ( 1) 
of March  11.  1965 
of  the Representatives  of  the Governments 
of  the Member  States assembled  in  the  Special 
Council  of Ministers  to modify  the decisiot1 
of  July  9.  1957 
concerning  the  terms  of  reference  and  rules 
of  procedure of  the Mines  Safety Commission 
THE  REPRESENTATIVES  OF  THE  GOVERNMENTS  OF  THE  MEMBER  STATES  ASSEMBLED 
IN  THE  SPECIAL  COUNCIL  OF  MINISTERS  -
having  regard  to  the decision of  July  9,  1957  regarding  the  terms  of 
reference  and  rules of  procedure of  the Mines  Safety Commission,  and 
having  regard  to  the High Authority's  proposal  of  January  7,  1964, 
and 
seeing  that  this decision  in no  way  affects Article  118  of  the Treaty 
setting up  the  European  Economic  Commununity, 
DECIDE: 
APtiaZe  1 
The  terms  of  reference of  the Mines  Safety Commission  laid down  by  the  decisio~ 
of July 9,  1957  are replaced by  the  provisions  in the annex. 
APticZe  2 
The  prov~s~ons of Article  17  of  the rules of  procedure  annexed  to  the Decision 
of July 9,  1957  are replaced  by  the  following  provisions: 
"Should  the Mines  Safety Commission  or  the  Restricted Committee  consider it 
desirable  to  receive  information regarding  the  various  fields  for  which  it is 
responsible,  it shall  apply  to  the  Governments  of  the member  States." 
This  decision was  adopted  by  the  Council  at its one-hundredth  session,  on 
March  11,  1965. 
For  the Council 
M.  MAURICE- I>OKANOWSKI 
I>!  ..!S.  tent 
(1)  See  "JournaL  officieZ de  Za  Communaute  euPopeenne  du  ahaPbon  et de  Z'aaieP" no.  46 
o  .  .!:'  22wl UaPah  1965. 83 
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ANNEX 
TERMS  OF  REFERENCE  FOR  THE  MINES  SAFETY  COMMISSION 
1.  The  Commission  shall follow developments  reg.arding  safety and  measures  to avoid at work-
ing-points conditions which  represent  a  danger  to health in coalmines,  including  to this 
end  the  safety regulations instituted by  the public authorities and  assemble  the necessary 
information concerning progress  and  practical results obtained. 
To  secure  the necessary  information,  the Commission  shall apply  to  the Governments  con-
cerned. 
The  Commission  shall evaluate  the  information  in its possession and  submit  to  the Govern-
ments  proposals for  the  improvement  of  safety and  health conditions  in coalmines. 
2.  The  Commission  shall help  the  High  Authority  to work  out a  method  of  compiling inter-
comparable  statistics on  accidents  and  damage  to health attributable  to vocational 
activities in coalmines. 
3.  The  Commission  shall ensure  the prompt  forwarding  to  the quarters directly concerned 
(including in particular mines  inspectorates  and  employers'  and  workers'  associations) 
of relevant  information assembled  by  it. 
4.  The  Commission  shall ascertain,  by  regular contact with  the Governments,  what  action 
is being  taken to  implement  the  proposals of  the Conference on  Safety in Coalmines, 
and  such  proposals as it may  itself draw  up. 
5.  The  Commission  shall propose  such  study  and  research as  it deems  most  indicated for 
the  improvement  of  safety,  and  of  healthy working  conditions  in coalmines, with notes 
as  to  the way  in which  these  can be  effected. 
6.  The  Commission  shall facilitate  the  exchange  of  information and  experience  among  per-
sons  responsible for  safety matters  and  the maintenance of  healthy working conditions, 
and  propose  appropriate measures  for  this purpose  (e.g.  organization of  study sessions, 
establishment of  documentation services). 
7.  The  Commission  shall propose  appropriate measures  for  ensuring  the necessary  liaison 
among  the rescue services of  the Community  countries. 
8.  The  Commission  shall  submit  annually  to  the Council of Ministers and  the High  Autority 
a  Report  on  its activities and  on  developments  regarding safety and  protection of  health 
in coalmines  in the different member  States.  In this connection,  it shall in particular 
examine  the statistics compiled  in these fields. 84 
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COUNCIL DECISION 
of 27  June 1974 
on the extension of the responsibilities of the Mines Safety and Health Commis-
sion to all  mineral-extracting industries 
(74/326/EEC) 
THE  COUNCIL  OF  THE  EUROPEAN 
COMMUNITIES, 
Having regard to the Treaty establishing the European 
Economic  Community, and  in  particular Article  145 
thereof; 
Having  regard  to  the draft  of the Commission ; 
Having regard to the Opinion of the European Parlia-
ment (1); 
Having  regard  to  the  Opinion  of  the  Economic  and 
Social  Committee; 
Whereas  the  representatives  of  the  Governments  of 
the Member States meeting within the special Council 
of Ministers,  by  Decision  of 9  and  10  May  19 57,  set 
up  a  Mines  Safety  and  Health  Commission  whose 
terms of refe1ence as  laid down by  Decision of 9 July 
1957 (2)  of the  representatives  of the Governments uf 
the  Member  States  meeting  within  the  Special 
Council  of  Ministers,  amended  by  Decision  of  11 
March  1965 (3)  are  to  follow  developments  in  safety 
and in  the  prevention  of  occupational  risks  to  health 
in  coal  mines and  to  draw  up  proposals  appropriate 
for  the  improvement  of  safety  and  health  in  coat 
mines; 
Whereas this  body has  proved  to  be  an  effective  and 
suitable  instrument  for  safeguarding  the  health  and 
safety  of workers  in  coal  mines ; 
Whereas  problems  of safety  similar  to  those  in  coal 
mines  also  exist  in  other  mineral-extracting  indus-
tries; 
Whereas the prevention of occupational accidents and 
diseases,  as  well  as  occupational  hygiene,  are  among 
the objectives of the Treaty establishing the European 
Economic  Community; 
(I) 0 J No C  40,  K.  4.  1974,  p.  64. 
(1)  OJ  No lH,  .H.  H.  1957,  p.  487/57. 
(3)  0 J No 46,  22 . .  l.  196.S,  p.  698/65. 
Whereas the Council resolution of 21  January 1974 (4) 
concerning  a  social  action  progr:.mme  envisages  an 
action  programme for  workers which aims  inter  ttlic~ 
at  improvement  in  safety  and  health  conditions  at 
work; 
Whereas  the  Safety  and  Health  Commission  should 
be  assigned  the  task  of  extending  to  all  mineral-
extracting  industries  the  preventive  action  which  has 
hitherto been  confined  to coal  mines ; 
Whereas  the  representatives  of  the  Governments  of 
the Member States meeting within the Council agreed 
to assign  this task  to  the Safety and  Health Commis-
sion, 
HAS  DECIDED  AS  FOLLOWS : 
Articlt:  I 
1.  Preventive  action  against  risks  of  accident  and 
occupational  risks  to  the safety and health of workers 
in all  mineral-extracting industries except simple exca-
vation,  excluding  the  protection  of  the  health  of 
workers against the dangers arising from  ionizing radi-
ations which  is  subject to special  regulations pursuant 
to  the  Treaty  establishing  the  European  Atomic 
Energy  Community shall  be  the  responsibility of the 
Mines  Safety  and  Health  Commission  within  the 
terms of reference laid down by Decision of 11  March 
1965 of the representatives of the Governments of the 
Member States  meeting within  the special Council of 
Ministers. 
2.  Mineral-extracting  industries  shall  be  taken  to 
mean the activities of prospecting and of extraction in 
the strict sense of the word as  well as  of preparation of 
extracted  materials  for  sale  (crushing,  screening, 
washing),  but  not  the  processing  of  such  extracted 
materials. 
3.  Simple  excavation  shall  be  taken  to  mean  work 
whose  purpose  is  not  the  extraction  of  materials  for 
use. 
(•)  OJ  No C  IJ,  12.  2.  1974, 1'·  I. 85 
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1.  This  Decision  shall  ent<.'r  into  force  on  thl'  fifth 
day  following  its  puhlic.:ation  in  the  O.f.lici,t/ }r111mdl 
oftbt Eumptctll  CtJIIIIIIImiti(·J. 
2.  It  shall  apply : 
- to  the  Ulllh:r,ground  ;H:tt\'ltlcs  of  the  mineral-
extracting industries : as  from  the day laid down  in 
paragraph  I ; 
to  the  other  acuvuu·s  of  the  mineral-extracting 
industrit-s : as  from  I  January  197(,, 
Done  at  Luxembourg,  27  June  1974. 
For  tbc Cmmdl 
K.  GSCHEIDLE 87 
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TERMS OF REFERENCE OF THE WORKING PARTIES OF THE M.S.H.C. 
C - Working  Party on  Ventilation,  Firedamp  and  other Mine  Gases  -
Chairman Mr  Rhydderch 
A.  General  terms  of  reference 
The  Working  Party on Ventilation and  Mine  Gas  will  examine  general 
problems  of ventilation, particularly where  prevention of  firedamp 
explosions  is  concerned  and  other means  or measures  should be  applied 
in order  to  suppress  or control  firedamp. 
In addition to  the  study of  firedamp  explosions  occurring  in the 
Community  and  the United Kingdom,  attention will  also be  devoted  to 
usable results of  research in the  field of  firedamp  outbursts,  in 
particular where maximum  permissible  levels  in ventilation air of fire-
damp  and  other poisonous  gases  are  concerned,  and  the  advance  estimation 
of  firedamp  emission before  a  working  is started. 
Attention will also be  devoted  to  appropriate  speeds  for  the  flow of 
ventilation air, measures  to  be  taken in the  event  of deceleration of 
the  fow  of air, measures  for  the  stabilization of ventilation and  the 
means  and  procedures  for monitoring ventilation. 
B.  Special  terms  of  reference 
1.1.  to  study all the  aspects  of  the  accidents which occurred  at Lens-
Lievin,  Houghton-Main  and  Luisenthal which might  be  interesting 
and  important  for preventing firedamp  explnsions  and  firedamp 
ignitions  and  in particular to propose measures  which  can be 
taken to  control  the emission of  firedamp 
- coming  from  old workings  and  cul-de-sacs,  both  those  abandoned 
temporarily  and  those  abandoned  permanently; 
- in cul-de-sac workings,  account  should  be  taken of  the dust 
make,  stoppages  of work,  and  stoppage  of  auxiliary ventilation 
as  well  as:  the  length  and  nature  of  the ducting  for  the 
auxiliary ventilation; 
1.2.  to  study  the utility of  automatic monitoring of  auxiliary ventila-
tion  (air velocity etc  •• )  and  of  automatic monitoring of  CH4  (by 
instruments  installed on  coal-getting and  heading machines  and 
including electrical call-out or alarm  indication devices). 
1.3.  to  compare  national legislation designed  to  avoid  the risk of 
sparking  in auxiliary fans,  with the ultimate aim of  harmonising 
these. 
2.  Preparation of  a  report or  interim report  on  "Methane  under 
conveyors". 
3.  Preparation of  reconme.ndations  on  "Ignitions of  firedamp  by  power 
loaders  and  heading machines". 
4.  Preparation of  a  report  on  use of  CH4  monitoring  instruments  in 
the  Community  Countries. 
5.  Preparation of  a  report  on  "Heavy  gas  emissions". 90 
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6.  Preparation of  a  report  on "Effects of  firedamp  on  the risk of 
explosion with  coal dusts  (in collaboration with  the Working 
Party on  "Flannnable Dusts"). 
7.  Drafting of  uniform requirements  and  test specifications for  CH4 
monitoring  instruments. 
(see point  5  of  the  agenda) 
8.  Preparation of  a  report  on  "Use  of diesel  engines  underground 
in mines". 
9.  Drafting conclusions  concerning  'Outbursts'. 
D - Working  Party on Winding  Ropes  and  Shaft Guides,  Winding  engines  and 
Winches  - Chairman Mr  Lintzen 
Terms  of  reference 
1.  Follow-up of  progress made  in  the  testing of winding  ropes  by means 
of  appropriate instruments  in order  to  obtain  information concerning 
its application in the mines  of  the  Connnunity  and  the United Kingdom. 
2.  Testing of  couplings for  circular and  flattened winding  ropes. 
3.  Arrangements  for  the installation and  inspection of capels. 
4.  Testing of  guides  for winding  cages  in drafts  and  guide mechanisms 
for  cable haulage  in roadways. 
5.  Maintenance  required  to  ensure  safe operation of winding  ropes  and 
balance ropes. 
6.  Use  of  studies on  the dynamic  behaviour of  shaft and  roadway  ropes. 
7.  Exchange  of views  on  the properties operating conditions  and  strength 
of winding ropes  of particular interest. 
8.  Discussion on  accidents  involving winding  and  hauling ropes  and  their 
couplings,  which  could provide new  information. 
E- Working  Party on  'Strata Control  and  Rock  Mechanics'  -Chairman Mr  J.  S. 
Marshall 
The  Working  Party is  instructed  to  examine,  by  exchanging  experience and 
evaluating  the results of  research,  whether it is possible  to  draw up 
measures  or practical directives for  the prevention of falls of  ground, 
taking  into  account  the  individual features  of  coal measures  and  workings. 
1.  In particular:  In the interest of better roof  control,  particularly 
within  the context of working  schedules,  it will  study: 
a)  general measures  to  be  taken  into consideration in avoiding falls 
of  ground,  in the  light of  the  type of measures  and  conditions  of 
workings,  e.g.  sequence  of working  the  seams,  features  of  the working 
areas  (length,  speed of  advance,  etc.),  type  and  characteristics 
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b)  specific measures  to deal with  individual difficulties which may 
or may  not  foreseeably arise in the  long  term,  such  as  disturbance 
zones,  protective banks,  working  of  a  face  at right-angles  to  the 
end  of  an  old  seam,  etc. 
c)  specific measures  to be  taken when  starting off  a  face  in order 
to prevent  abrupt  subsidence  of the roof. 
2.  It will also  compare  mining  regulations  on  support  and  draw up  minimum 
roof  control requirements,  taking  into  account  the  characteristics of 
the various  faces  (overall  seam  thickness,  dip,  dead  rock ••.• ). 
F  - Working  Party on  Electrification - Chairman  Mr  Stassen 
Terms  of  reference 
1.  Comparing  adopted  safety and  accident prevention provisions relating to: 
(a)  electric shock, 
(b)  fire hazard, 
(c)  explosion hazard. 
2.  Ascertaining  the present position in Community  countries with regard 
to safety regulations  on  underground electrical networks  of  low  and 
medium  voltage  (up  to  1  100  V)  and  feeder  cables for movalble  equip-
ment,  with due  regard  to  the  specifications for  the said cables. 
3.  Reporting  on  steps  to  be  taken when  work  has  to be  carried out on 
electrical equipment  under voltage. 
4.  Studying  the construction of high-tension cables  (of up  to  6  000  V) 
used  underground,  and  protective quipment. 
5.  Study of  the problem of  stray currents. 
6.  Periodic reports  on  oil-powered  contactors used  in gassy  environments. 
7.  To  follow  the development  of  techniques  designed  to  eliminate entirely 
the production of  sparks  on  electrical contact  lines  (battery motors 
excluded). 
8.  Investigation of  the  use  of  remote-control  circuits in automated mining 
operations. 
9.  The  Mines  Safety and  Health Commission  instructs  the Working  Party on 
Electricity: 
1  (i)  to  take  due  note of  the results of  the work  of  the  CENELEC 
Committee  of  Experts  entrusted with harmonizing  the rules 
covering  the design of electrical equipment  for  use  in 
explosive  atmosphere; 
(ii)  to  examine  the draft directive of  the  Commission  of  the 
European Communities  dealing with the  co-ordination  in Member 
States of  legislation on electrical equipment  to be used  in 
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2  to propose,  if appropriate, modifications  to  the  above  documents  to 
make  them  applicable  to  coal mines  in countries of the  European 
Community; 
3  to  suggest  the means  by  which harmonization of  the  certification 
procedures  and  reciprocal  acceptance  of  the test methods  and  test 
certificates could  be  achieved; 
4  to  compare  the rules  covering  installation and  use of underground 
electrical equipment  now  current  in each to  the  Community  countries, 
particularly in respect of  the dangers  of  firedamp  ignition;  to  ensure 
that the rules are uniform or  to  examine  the  equivalence of certain 
rules,  so  that  such  equipment  can  be used without modification in 
all  the Community  countries. 
G - Working  Party on  Human  Factors  affecting Safety:  Chairman Mr  Lintzen 
Terms  of  reference 
1.  Community  safety campaigns. 
2.  Recommendation  on  the employment  of foreign  and  young  workers. 
3.  Practical measures  for  the prevention of  accidents,  taking  into account 
psychological  and  sociological factors. 
I  -Working Party on  'Mechanization'  - Chairman Mr  Medaets 
Taking  into consideration current  techniques  in winning  and  roadwaydriving 
linings  and  roadway  conveyors,  the working  party is instructed  to  study 
particular ways  of preventing accidents  connected with mechanization. 
In particular, it is  to  : 
a)  compile  a  schedule for machinery manufacturers  of  the minimum  work 
safety requirements  for mechanical protection of machines  and  equipment; 
b)  study safety provisions  such as:  visual  and  acoustic  signalling, 
operating controls  and  in particular the ability to  stop machines  from 
any  point on  the face  or roadway,  taking  account of modern means  of 
telecommunication and  remote control,  electrical protection of motors 
in the event of overloading or  jamming  of equipment,  lighting,  etc. 
K - Working  Party "petroleum,  gas  and  other material  extracted  by drilling" -
Chairman:  Mr  De  KORVER 
A - Terms  of  reference 
to collect any  information available on  safety and  health hazards  and 
the  causes of accidents during prospecting,  boring  and  extracting to 
obtain pretroleum,  gas  and  other materials  in  the  Community  countries; 
a)  to pinpoint  the fields  in which new  Community  work  might  play a 
useful part; 
and 
b)  to  be  aware  of work  being carried out at international  level by 
both the working  parties  set up  at  the London  Conference  of  1972 93 
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and  the European Diving  Technology  Committee  so  as  to  keep  the 
Mines  Safety and Health  Commission  informed of progress. 
B - Special  terms  of  reference 
At  the meeting  of  the Working  Par.ty  on  lOth June  1977,  with the 
approval  of  the Mines  Safety and  Health  Commission,  the Working 
Party  took note  of  the  blowout  which  happenned  on  the Ekofisk Bravo 
platform in the Norwegian  sector of  the  North  Sea,  and  accordingly 
formed  a  Committee  of Experts  to  study measures  required  to  reduce 
the risk of  similar instances at  sea in the drilling,  producing  and 
work-over  stages.  Priority should  be  given to  this work  as  blowout 
give rise to  a  considerable hazard  to  personnel  employed  on  isolated 
offshore platforms. 
L  - Working  Party on  Combustible  Dusts:  Chairman Mr  Koch 
Terms  of  reference 
Taking  into  account  the mechanism  of dust  combustion  and  of  flame  propa-
gation  and  the various  factors  which may  influence  this,  including  the 
fact  that methane  is frequently  involved  in this  phenomenon,  the working 
party is  instructed  to  carry out  a  study of precautions against dust 
explosions,  in particular : 
{a)  dust neutralization  (dust  control  in situ,  stone dusting,  spraying, 
dust  fixation by means  of  spreading salts and  coagulating pastes, 
etc.), this  study  to  include  the  comparative analysis of  the  regula-
tions  and  instructions  applied in the  Community  countries  and  the 
United Kingdom,  along with  the methods  of  application of  the different 
processes, 
(b)  dust barriers of various  types  to halt dust  explosions,  mixed  dust-
methane  explosions  and  pure methane  explosions. 
The  working  party may  make  any  suggestions for research work  considered 
necessary  to  advance  the knowledge  of  the  phenomena  studied  and  to  promote 
safety in these fields. 
M - Working  Party on  Health in Coal  Mines:  Chairman Mr  Rhydderch 
Studying,  from  the  standpoint of  technical  prevention and  industrial 
medi~ine,  the prevention of  environmental  risks  to  the health of workers 
in coal mines. 
1.  General directives concerning airborne dust  control methods  where 
powered  supports,  underground crushers,  coal  cutting and  getting and 
roadway  drivage machinery  is used. 
2.  Dust  measurement  (methods,frequency,  measuring points,  conclusions  to 
be  drawn etc.)  and  where  necessary establishing a  scale of  comparison 
of  the various  methods  employed. 
3.  Establishment  of  airborne dust  thresholds.  Definition of categories 
of  permissible dustiness.  Steps  to be taken when  faced  with various 
categories of dustiness. 94 
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4.  Medical  problems: 
(a)  Among  the medical  problems  involved  in the  control  of  ambient health 
hazards  to  coal mine  workers,  priority must  be  given  to  the  study 
of  the following  factors: 
climate,  noise, vibration,  lighting,  gas,  etc. 
(b)  The  Secretariat is to  be  instructed: 
(i)  to  set up  a  medical  consultative committee, 
(ii)  comparison of  the provisions  in force  in the various  countries 
concerning  the organization of  company  medical  services: 
selection and  training of doctors,  relations between medical 
services  and  technical departments  and  a  list of  the  tasks 
and  functions  of  industrial medicine, 
(iii)  a  draft  scheme  to  standardize pre-recruitment medical  examina-
tions,  periodic checks  and  checks  in special  instances, 
(iv)  a  draft  scheme  for  a  minimum  degree  of  standardization in 
the detection of disorders  and  in the  radiological  supervision 
of workers  as  regards  pneumoconiosis  prevention, 
(v)  a  draft  scheme  for  standards  and  criteria in workings  in which 
miners  already  suffering  from  a  deterioration  in pulmonary 
function do  not  run  the risk of  this deterioration progressing 
further. 
N - Working  Party on  Rescue  Arrangements,  Fires  and  Underground  Combustion: 
Chairman  Mr  Coenders 
A.  General  terms  of  reference 
(Art.  7  of  the Terms  of  Reference  of  the Mines  Safety and  Health 
Commission) 
Exchange  of experience between the  Community  countries  and  the United 
Kingdom  on: 
1.  Rescue  operations  and  action against  spontaneous  combustion,  beatings 
and  fires  on  the occasion of  accidents or other events underground 
requiring  the assistance of rescue  teams,  from  which useful  lessons 
have  been  learned; 
2.  Organization of  res·cue  operations  underground  and  the presentation 
of reports  every  two  years; 
3.  The  prevention of  spontaneous  combustion,  beatings  and  fire outbreaks 
underground,  the fighting  and  control  of  spontaneous  combustion, 
beatings  and  fires,  and  reopening  sealed-off workings. 
B.  Special  terms  of  reference 
1.  Comparison  of practical arrangements  of  rescue operations  existing 
in the  Community  countries  and  the United Kingsom  and  possibly the 
drafting of  a  standard plan of procedure  for  the  Community  as  a  whole. 
2.  Exchange  of  experience  and  practical knowledge  in the following 
fields: 
(a)  methods  and  apparatus  for  th~ early detection of  combustion, 
beatings  and  pit fires, 95 
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(b)  CO  self-rescuers, 
(c)  Oxygen  deficiency warning devices, 
(d)  Fires  in long plant, 
(e)  Sealing off  abandoned  workings, 
(f)  Specifications  and  testing conditions for  fire-resistant fluids 
for mechnical  power  transmission. 
3.  Condensed  comparative  survey  of  new  regulations  and  guidelines 
promulgated by  the mining  authorities of member  countries  and  the 
United  Kingdom  on  rescue  arrangements,  first aid  and  fire fighting 
and  prevention. 
C.  Analysis  of results  (partial or overall)  of  research projects at 
present  in progress  so  as  to: 
1.  Improve  borehole rescue  techniques, 
2.  Define  the  standards  to  which  flameproof  clothing  should  conform. 
D.  Studies  to  be  completed  by  the Group  of Experts  on  Budryk's  theory 
on  the  following  subjects: 
1.  Extent  of instability of diagonal ventilation roadways, 
2.  Effects of  a  fire on  workings with descensional ventilation, 
3.  Resources  to  be  applied  to  combat  the danger  of  explosion during 
firefighting. 
0  - Working  Party on Mining  Accident Statistics:  Chairman Mr  Koch 
Terms  of  reference 
In order  to enable  the Mines  Safety  and  Health Commission  to  draw  conclu-
sions  on  accident prevention,  the  frequency of underground  accidents  in 
the  Community  coal mines  should  be  examined,  with  the following  objectives: 
1.  To  decide  on  suitable mathematical  statistical systems, 
2.  To  evaluate,  with their aid,  chronological differences  in frequency 
together with  dif~erences from  country to  country or coalfield to 
coalfield. 97 
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A.  MINES SAFETY AND HEALTH COMMISSION 
Chairman:  H.  V~DELING, Vice-president de la CQmmission  des  Communaut~s 
~uropeennes, Bruxelles 
Secretary:  M. J. LECLERCQ, lngenieur en ChefPDir('cteur des mines (Belgique), Conseiller a  Ia Conunission 
des Communautes Europeennes. 
FEDERAL  REPUBLIC  OF  GERMANY 
BELGIUM 
Gov~~~!~!~~~~!~~ 
- Ministerialrat Dr.  Ing.  R.  LINTZEN,  Referat III A 1,  Bundesministe~ium 
fur Wirtschaft und Finanzen- 53oo  BONN 
- Dipl.-Ing.  K.  HORNEFFER,  B~ndesministerium fur Arbeit und  Sozialordnung 
- 53oo  BONN 
~ Bergwerkdirektor Bergass a.o., Vorsitzender des  Genossenschaft~vorstandes 
der Bergbauberufsgenossenschaft B.  HARNISCH  - Paul Geissler Weg  9  -
46oo  DORT~ID - Lucklemberg 
Wo~~~~~~ ReE~~~!at~~ 
- E,  STEBEL,  Leiter des Sachgebiets Arbeitsschutz,  IG  Bergbau ynd  ~nergie, 
463o  BOCHUM,  Alte Hattingerstrasse,  19. 
Technical Advisers 
- Dipl.-Ing.  A.  COENDERS,  Prasident des Landesoberoergamts  Nordrhein~west­
falen- 46oo  DORTMUND,  Goebenstrasse  25  - 27. 
- Berghauptmann G.  SEYL,  Leiter des Oberbergamts fur das  Saarland und das 
Land Rheinland-Pfalz,  66oo  S~BRUECKEN, Am  Staden 17. 
- M.J.  MEDAETS,  Directeur-Gener~al der mijnen,  Ministerie van Economische 
Zaken,  rue de Mot,  3o  - B - lo4o BRUSSEL 
- M.J.  STASSEN,  Inspecteur general des mines,  49,  rue des Augustins 
B 4o4o LIEGE 
Empl~!:E!:~~£~~ta!iv~ 
-~.G. DEGUELDRE,  Conseiller a l'Institut d'ijygi~ne des Mines 
22,  Hovermarkt - B 35oo  HASSELT. 102 
Workers'  Representative  ----------------
- M.S.  CANTARELLI,  Centrale des Mineurs  du  Hainaut,  Bd.  Devreux  36  - 38, 
B - 6ooo CHARLEROI 
Technical Adviser 
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- M.E.  VANDENDRIESSCHE,  Secretaire general de  la Centrale des  francs-mineurs 
rue de  Trazegnie s,  113  - 6180  COURCE LLES 
FRANCE 
~~~~~!_~~!~~~ta!iv~~ 
M.L.  KOCH,  Ingenieur en  chef des mines,  Direction des  Mines,  Mipistere 
de  l'Industrie,  du Commerce  et de  l'Artisanat  99,  rue de Grenelle 
75  PARIS  7e 
- M.B.  SCHNELL,  Ingenieur general des mines,  Conseil General des Mines 
- Ministere de l'Industrie et de  la Recherche  5,  rue Barbet de Jouy 
75oo7  PARIS 
Em£~~ye!~~-Rep~~~ntat~~ 
- M.  F.  POT,  Directeur general des  services techniques  des Charbonnages  de 
France,  9,  avenue Percier - 75oo8  PARIS. 
Workers'  Representative  -------------
_ M.  J.  FOUBET,  86,  avenue E.  Zo1a  - 75015 FARIS 
Technical Adviser 
- M.  St.  NOWAK,  4,  rue Charcot - 623oo  LENS 
ITALY 
~~~~~nt_~epres~~!at~ 
- Prof.  Dott.  Ing.  A.  GALATI,  Ministero dell'industria e  commercio 
Direzione generale delle miniere,  Serv.  Sicurezza mineraria,  via 
Veneto  33  - ooloo  ROMA. 
- Ing.F.  S':IUTO,  Direzione Generale,  Direttore della divisione  V  dell'Uffi-
tio Naziona1e Minerario per gli Idrocarburi,  Via Molise 2  100187 ROMA 
Empl~!~~:_~~E~~~tati!~ 
- Prof.  M.  CARTA,  Istituto arte mineraria della facolta d'ingegneria 
- Piazza d'Armi  - CALGLIARI  (Sardegna). 103 
- Dott.  G.  CRAVIOTTO,  E.T.S.I.  - C.I.S.L.,  Via Po  22,  00198  ROMA 
Technical  Advisers 
- Dott.  C.  MICHELAZZI,  Via Andrea Fulvio 10,  00162  ROMA 
• Dott. N. RICCIARDI-TENORE  Ispettore generale medico  Capo del'Ispettorato Medico Centrale del Lavoro 
Ministero del Lavoro e della Previden.za Sociale  Via XX Settembre 97/c  ROMA 
LUXEMBOURG 
~~EJl~~!_  Rep;:~~~ti  ~ 
- M.A.  SCHUS'l:ER,  Ing~nieu:a::-Directeur du Travail et des Mines, 
Inspection du Travail et des Mines  2,  rue des Girondins  LUXEMBOURG 
- M.J.  BIRDEN,  Directeur-adjoint du Travail et des Mines 
Inspection du Travail et des Mines,  2,rue des Girondins  LUXEMBOURG 
- M.  A.  RAUCHS,  chef de  service ARBED  ESCH/BE~VAL 
NETHERLANDS 
Government  Representatives 
-=-Ir-:-·:y:w-:-o"Er'KcfRvER, Inspecteur-qenex-aal der mij  nen,  Staa  tstoezicht 
op de mijnen,  Apollolaan 9 ,.  HEERLEN  (L) 
- Ir. Th.  M.  JANSEN,  Inspecteur der mijnen,  Staatstoezicht op de mijnen, 
Apollolaan 9  - HEERLEN 
~Pl_2~~~ep~~~ti~ 
- M.  M.W.  MATTHIEU,  Directeur Technische Zaken,  Nederlandse 
Maatschappig BV,  Schepersmaat 2,  ASSEN 
UNI'l'ED  KINGDOM 
- Mr.  L.D.  RHYDDERCH,  Chief Inspector of Mines  and Quarries,  Health and 
Safety Executive,  Regina House,  259/269 Old Marylebone  Road 
LONDON  NWl. 5RR. 
- Mr.  C. F.  NEALE,  Assistant Secretary,  Health  ~nd Safety Executive 
Safety and General Branch C,  Regina House  259/269  Old Marylebone 
Road,  LONDON  NWl. 5RR. IRELAND 
DENMARK 
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- Mr.  B.  GODDARD,  Director of mining environment,  National Coal  Board 
The  Lodge,  South Parade  - DONCASTER  Yorkshire 
Workers'  Representative  ----------------
- r. Me  GAHEY,  Vice-President of the National Union of Mineworkers 
5,  Hillside Crescent,  EDINBURGH  Scotland. 
Technical Advisers 
- Mr.  A.  BULMER,  Head of Safety and Engineering Department,  Nqtional 
Union of Mineworkers,  222  Euston Road  - LONDON  NWl  2  BX 
- Mr. J.S. MARSHALL,  Deputy Chief Inspector of Mines  and Quarries 
Health and Safety Executive,  Regina  House  - 259/269 Old  Marylebon~ 
Road  - LONDON  NWl.SRR. 
Go~_:~~~~Repr~~,!at~ 
- Mr.  G.  B  0 SJI.LIVAN,  Principal Officer,  Department of Labour, 
Anslev House,  Mespil Road,  DUBLIN  4. 
-Mr. J.  SINCLAIR,  Grade  1  Industrial Inspectors.  Department of 
Labour,  Anslev House,  Mespil Road  - DUBLIN  4. 
~P!~!~~-Repres~!~ti~~ 
...  Mr.  M.  l..EYDE[\L.  Ariqna Collieries  Ariqna,  Co  Leitrim 
Work~_:~~ep~~nta,!iv~ 
- Mr.  S.  TRACEY,  National Group Secretary,  Irish Transport and General 
Workers'  Union,  Liberty Hall - DUBLIN  1. 
- Mr.  B.  SVENDSEN,  Fabriksinspect~r, Arbejdstilsynets  Gr~nlands 
kreds, Direktoratet for Arbejdstilsynet,  Rosenvaengets Alle  16  - 18 
OK  2190,  K¢benhavn  ~-
- Mr.  DAN  BUCH,  Afdelingsingeni~r, Ministeriet for  Gr~nland, 
Hausergade,  3  - OK  1128 K¢benhavn  K. 
Emplol~~-~~pr~~~ntat~~~-
- Mr.  K.  SPRUNK-JANSEN,  Direkt¢r,  Greenex A/S  Landemarket  10 
OK  1119 K¢benhavn  K. 
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A representative of the International  Labour Office sitting as 
an  observer. 
B.  RESTRICTED COMMITTEE 
The  Restricted Committee  consists of the  Government  members  of the 
Mines  Safety and Health Commission. 
SECRETARIAT 
Mi~~~-Sa!~!l_~d~~alth~~~issio~ 
Jean Monnet  Building,  A 2 
Rue  Alcide  de  Gasperi 
Luxembourg 
GRAND-DUCHY 106 
C.  VENTILATION, FIREDAMP AND OTHER MINE GASES 
GERMANY 
- K.  PALM,  Abteilungsdirektor,  Landesoberbergamt Nordrhein-Westfalen, 
4600  DORTMUND,  Goebenstrasse 25-27. 
- Dipl.-Ing.  H.  BUSCHE,  Bergwerksdirektor der Bergbau AG  Niederrhein 
Am Pappe1see 9  - 4132 KAMF  ... LINTFORT 
- Dipl.-Ing.  E.  SCHUBERT,  Leiter der Prufstelle fur Grubenbewetterung 
der Westfalischen Berggewerkschaftskasse 
4630  BOCHUM,  Hernerstrasse,  43-45. 
- E.  STEBEL,  Hauptverwaltung der Industriegewerkschaft Bergbau  und 
Energie,  463o  BOCHUM,  Alte Hattingerstrasse 19. 
BELGIUM 
- M.  H.  GREGOIRE,  Inspecteur Generaal der Mijnen,  Administratie van 
het mijnwezeu  - 3o,  rue de Mot  - B 104o BRUSSEL. 
- M.  J.  PATIGNY,  Professeur  A  l'Universite de Louvain,  Bat.  Stevin 
Place du Levant,  2  - B 1348 LOUVAIN-LA-NEUVE 
UI/8 
- M.  L.  COLINET  33,  rue de Monceau-Fontai,ne  - 6031  MON·CEAU-SUR-S1\Ml3RE 
- M.E.  VANDENDRIESSCHE,  rue de Trazegnies,  113  - 6180 COURCELLES 
FRANCE 
- M.R.  LELEUX,  Ingen;i.eur  d;i.visiormaire des  T~P.E.  (Mines),  Chef du groupe 
de subdivisions de Bethune  - 297,  rue Miche1et  - 62400 BETHUNE. 
- M.  BELIN  - CERCHAR,  VERNEUIL-EN-HALATTE 
B.P.  2  - 60550 VERNEUIL-EN-HALATTE 
- M.  SIMODE,  Ingenieur en chef  A la Direction de  l'Economie et de 
l'Informatique - Houilleres du bassin de Lorraine 
5,  rue ~raise-Thomas 57  FREYMING. 
- M.  J.P.  LARREUR,  Ingenieur divisionnaire,  Service Technique, 
Charbonnages de France,  9,  avenue Percier  75  PARIS  Be. 
- M.  DOLIGEZ,  Ingenieur principal,  chef du  siege 19,  Houilleres du 
Bassin du Nord et du Pas-de-calais,  rue  Emile Combes no  12 
62500 LENS. ITALY 
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- Dott.  Ing~ R.  BONAZZA,  Ispettore Generale del Capo delle Miniere, 
Via Brenta 9  - 58100  GROSSETO. 
- Prof. Oott.  Ing.  G.  BU~ELLI, Via Genova  22  - 35100  PAOOV~. 
111/9 
- Prof.  M.  CA~A, Istituto arte mineraria della facetta d'ingegneria, 
piazza d'Armi,  09100 CAGLIARI  (Sardegna)  Italia. 
NETHERLANDS 
- Ir. Th.  M.  JANSEN,  Inspecteur der  Mijn~n, Staatstoezicht op de 
Mijnen,  Apollolaan  ~,  HEEJU.,EN. 
- Ir. J.  w.  ZURHAAR,  ~steel Aldenghoorstraat 17  - ROERMOND. 
UNITED  KINGDOM 
-Mr. L.p.  ~HYODERCH (1),  H.M.  Chief  Inspe~tor of Mines  and  ~arries, 
Health and Safety Executive,  Regina House  - 2~9/269 Old Marylebone 
Road  -·  LONDON  NWl. 5RR. 
- Mr.  w.  BROCKLEHURST,  H.M.  Senior District Inspector of Mines  and 
Quarries,  Health and Safety Executive,  Regina House,  259/269 
Old Marylebone Road,  LONDON  NW1.5RR. 
- Mr.  R.  A.  SWIFT,  Chief Ventilation Engineer,  National Coal  Board 
The  Lodge,  South Parade - DONCASTER  (Yorkshire). 
- Mr.  A.  BULMER,  Head  of Safety and Engineering Department,  National 
Union of Mineworkers,  222  Euston Road,  London  N.W.  12BX 
- Mr .W .R. MO'iG,  Production Manager·,  National Coal  Board,  Western 
Area,  Valley Training Center  HEDNESFORD,  Staffordshire. 
- D~ A.G.  JOHNSTON,  Director,  Sheffield Laboratories,  SMRE  Red  Hill, 
SHEFFIELD  S37HQ. 
C 1.  FIREDAMP  MONITORING  INSTRUMENTS 
- Mr.  BOUI'ONNAT,  CERCHAR,  Bo.tte postale 2  ,  60.550 VERNEUIL-EN-HALA1TE(France) 
- Dr. EICKER Prilfstelle fur Grul;)enbewetterung der West:;.flilischen 
Berggewerkschaftskasse,  4630  BOCHUM,  Bernerstrasse  43-4~  (RFA) 
-Dr. J.G.  FIRTH,  Health and Safety Execuuive,  The  Occupational 
Medecine  and Hygiene Laboratories,  403  Edgware  Road 
LONDON  NW2  6LN  (R.U.) 
- Mr.  GREGOIRE,  Inspecteur  g~n~ral des Mines,  Administration des Mines, 
3,  rue Mon toyer,  B 1040  BRUXELLES  (Belgique) 
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III/10 
D.  WINDING ENGINES, ROPE AND SHAFf GUIDES 
GERMANY 
- Ministerialrat Dr.  lng.  R.  LINTZEN,  (1)  Referat III Al,  Bundesministerium 
fur Wirtschaft,  5300  BONN. 
- Dr.  Ing.  H.  ARNOLD,  Leiter der Seilprufstelle der Westfalischen Serg-
gewerkschaftskasse,  4630  BOCHUM,  Dinnendahlstrasse  3 
- Dipl.  Ing.  H.  ROEHLINGER,  Leiter der Seilprftfstelle der  Saarbergw~rke AG, 
66  SAAitBRUECKEN,  Trierer Strasse 1 
- Dipl.  Ing.  R.  HELFFERICH,  Geschaftsfuhrer der DEILMANN-HANIEL  ~mbH, 
4600  DORTMUND-KURL,  Haustenbecke  1 
BELGIUM 
FRANCE 
ITALY 
G.  MIGNION,  ingenieur en Chef,  directeur des mines,  Administration 
des Mines,  3o,  rue de Mot,  B - 1040  BRUXELLES 
- G.  VAN  GUCHT,  Mijningenieur, Administratie van het  Mijnwe~en afdeling 
Kempen,  Thonissenlaan 18,  B  3500  HASSELT 
- M.  VERWILST,  Association des industries de  Belgique  (AIB),  29,  Avenue 
A.-Drouart,  B 1160  BRUXELLES 
- M.  C.  POIRIER,  Ing.  a  la Direction Technique des Charbonnages de France, 
9,  avenue Percier,  75  PARIS  8e 
-1t POILEVE  Directeur du poste central de  secours des houilleres du  Nord 
et du  as-de-calais,  rue Notre-Dame-de-Lorette,  62-LENS 
- M.  SUEUR,  Ingenieur au Service P.E.M.,  direction des  travaux du  jour, 
57  - MERLEBACH 
- Prof. Dott.  Ing. c.  MORTARINO,  Istituto di meccanica applicata del 
politecnico di Torino,  corso Duca degli Abruzzi  24,  TORINO 
NNrHERLANDS 
- Ir. VAN  BLARICUM,  Staatstoezicht op de mijnen,  Apollolaan 9  HEERLEN  (L) 
UNITED  KINGDOM 
- T.L.  WALL,  Principal Scientific Officer,  Safety in Mines  Research 
Establishment, Central Laboratories,  Red  Hill Off Broad Lane, 
SHEFFIELD  S3  7HQ 
- J.  HOPKINSON,  H.M.  Senior Inspector of Mechanical Engineering 
Health and Safety Executive,  Regina House  259/269 Old Marylebone 
Road,  LONDON  NWl  5RR 
- P.  WOOD,  Head  of Shafts and Winding,  Nation~l Coal  Board,  The  Lodge, 
South Parade,  DONCASTER,  YORKSHIRE 
- G.  CREW,  National Union of Mineworkers,  222  Euston Road  LONDON  NWl  2BX 109 
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D 1.  WINDING  ROPES 
GERMANY 
- Dipl.  Ing.  H.  GRUFE  Seilp.riifatelle der  West·faliech~n Bel;ggewerkschq.fts-
kasse,  4630  BOCHUM,  Dinnendahlstrasse 9 
- Dipl.  Ing.  w.  GOETZMANN,  Seil~rUfstelle der Westfalisqhen Berggewerk-
$Chaftskasse,  4630  BOCHU",  Dinnendahlstrasse 9 
- Dipl.  Ing.  w.  SLONINA,  Vers~chsgrubengesellschaft mbH,  Tremonia~strasse 
13,  4600  DORTMUND 
FRANCE 
- ~.  BURGUN,  Di~ecteur-~djoint principal de !'Association des industrials 
de France,  10,  rue de Calais,  75  PAR~S 9e 
- M.  BOULICAULT,  ingenie~ des mines,  arrrondissement  ~ineralogique de 
Metz,  1,  rue Eugene Schneider,  57000  METZ 
D 2.  WINDING  ENGINES 
GERMANY 
- Dr.  In~. H.  AR~LD, Leiter der Seilprfifstelle der Westf!lischen 
Berggewerkschaftskasse,  4630  BOCHUM,  Dinnendahlstrasse  9 
- E.A.  aAHN,  Bergdirektor,  Landesober~ergamt,  N.R.W.,  4600  OORTMUNO, 
Goebenstrass~ 25 
•  D~pl. Ing.  w,  SLONINA,  Versuchsgrubengesellschaft mbH. 
Tremonia  Str~sse 13,  4600  DORTMU~ 
FRANCE 
- Al.PQILEVE Directeur du poste central de  secours des houilleres du 
Nord et du  Pas~de-calais, rue  Notre~Dame-de-Lorette, 62  LENS 
- M.  SUEUR,  Houilleres du bassin de Lorraine,  direction des  travaux 
du  jour,  service P.E.M.  57  MERLEBACH 
UNITED-KINGDOM 
- J.  HOPKlNSON,  H.M.  Senior Inspector of Mechanical  Engineering 
Health and Safety Executive,  Regina House  259/269 Old Marylebone 
Road,  LONDON  NW  1  SRR 
- P.  WOOD,  Head of Shafts and Winding,  National Coal  Bo~d, The  ~odge, 
South Parade,  Doncaster,  Yorkshire 
BELGIUM 
- G.  MIGNIQN,  Ingenieur en chef,  Directeur des Mines,  Admtnistration 
des Mines,  3o~  rue de  Mot~ B 1040  BRUXELLES 
NETHERLANDS 
- Ir. VAN  BLARlCUM,  Staatstoezicht op de mijnen,  Apollolaan 9  HEERLEN  (L) 110 
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E.  STRATA CONTROL AND STABILITY OF GROUND 
GERMANY 
- G.  THIELEN,  Bergdirektor,  6604  GUEDINGEN  (Saar)  Wilhelmsklamm  18 
- u.  GRQfOWSKY,  Dipl.  Ing.  Bergwerksdirektor der  Be~gbau AG  Gelsenkirchen 
Berqwerksdirektion Hugo,  4650  GELSENKIRCHEN  Postfach 1727 
-A.  KEUSGEN,  Dr.  Ing., Regierungsdirektor,  Bundesministerium fur 
Wirtschaft,  5300  BONN-DUISDORF  - Villemombler St;r.  76 
- H.  RITTER,  Dr.Ing.- Bergdirektor,  Landesoberbergamt,  N.R.W., 
Goebenstrasse  25-27,  4600  DORTMUND 
- H.  HARNISCH,  Bergassessor a.D.,  Paul-Geisler Weg 9 
4600  DORTMUND-LUECKLENBERG 
BELGIUM 
- A.  DENTENEER,  Hoofdingenieur-Directeur der Mijnen,  Langveldstraat 44, 
3500  HASSELT 
- G.  LECLERCQ,  Directeur des travaux a la SA  des Charbonnages de 
Roton-Farciennes et Oignies-Aiseau,  rue Destree 2o,  6258  LAMBUSART 
- A.  RENDERS,  Voorzitter van de Centrale der Vrije Mijnwerkers van 
Belgie,  Oudergemselaan  26-32,  B 1040  BRUSSEL 
FRANCE 
- J.F.  RAFFOUX,  Dr.-Ing.,  laboratoire de mecanique des terrains du 
CERCHAR,  Ecole des  mines,  Pare du Saurupt,  54  NANCY 
- GOUILLOUX,  Ing., Charbonnages de France,  Direction des services 
techniques,  9,  avenue Percier 75008  PARIS 
- L.  TOURRAND,  2o,  rue Roger Cadel,  5~00 FORBACH 
- H.  POCHELSKI,  Ingenieur T.P.E.  (Mines)  service des Mines Cite 
administrative  49043  ANGER-cEDEX 
ITALY 
- Ing.  Carmelo LATINO,  capo del distretto minerario di Grosseto via 
Trieste 1.  58100  GROSSETO 
- Prof.  Dr.Ing.  R.  COTZA,  istituto di arte mineraria dell'  universitA, 
09100 CAGLIARI 
- M.  TARABOCCHIA,  Federestrattive C.I.S.L.  (Miniera di Niocioleta G.-R.) 
Via  Isonzo,  42,  00918  ROMA 
LUXEMBOURG 
- A.  SCHUSTER,  inqenieur-directeur du travail et de~ mines 
inspection du travail et des mines,  2,  rue des Girondins  LUX~BOURG 111 
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UNITED  KINGDOM 
•  - :M'r.  J.S, MarshaD  , Deputv Chief Inspector of Mines  and Quarries,  He~lth 
and Safety Executive,  Reqina  House  259/269 Old Marvlebone  Road 
LONDON  NWl  SRR 
- Mr  W.J.W,  BOURNE,  Head of Coalface Mechanisation Branch National 
Coal Board,  The Lodqe,  South Parade,  DONCASTER  (Yorkshire) DNl ZDX 
- B.  DALE,  National Union of Mineworkers,  222  Euston Road, 
LONDON  ~1 2BX 
- R.  T.  PURVIS,  HM  Principal Inspector of Mines  and Quarries Health 
and  Safety Executive,  Reqina House  259/269 Old Marvlebone  Road, 
LONl)ON  NWl  5RR 
- R,  ANDERSON,  Prod~ction Manaqer,  National Coal  Board,  North 
Nottinqhamshire Area, EDWINSTOWE,  Mansfield Notts. 
SWEDEN  (Observer 2 
- C. B.  BERGLU~  Diredwr, L~B  - Fack,  100  41  SI'OCKHOLM  26 
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F.  ELECTRICITY 
III/14 
GERMANY 
- Bergdirektor w.  SCHOETTELNDREIER,  Landesoberbergamt Nordrhein-Westfalen 
4600  DORTMUND,  Goebenstrasse  25-27 
- Dip1.-Ing.  L.  GEBHARDT,  Steinkohlenbergbauverein,  4300  ESSEN 
Frillendorfer Strasse 351 
- Dip1.  Ing.  F.  KILLING,  Berggewerkschaftliche Versuchsstrecke 
und Sprengsachverstandigenstelle,  4600  DORTMUND-DERNE,  Beylingstrasse 65 
- Dr.  Ing.  K.D.  HERMS,  Bergbau A.G.  Niederrhein,  Verwaltung  Hamberg, 
Postfach 17.02.60.  4100  DUISBURG  17 
- Dr.  Ing.  E.  BALT~ER,  Siemens A.G.  Schaltwerk-Abt.  TPN5,  Postfach 
140,  1000  BERLIN  13 
- Dipl.  Ing.  W.  PROCH,  AEG-Telefunken,  Postfach 120,  5750  MENDEN 
BELGIUM 
- J.  STASSEN  (1),  Inspecteur general des mines,  49,  rue des Augustins 
B  4040 LIEGE 
- L.  RUY,  Ingenieur en chef-directeur des mines,  Ministere des affaires 
economiques,  3o,  rue de Mot,  B 1040  BRUXELLES 
J.  BRACKE,  Hofdingenieur-directeur der mijnen,  Institut des  Industries 
Extractives  (INIEX),  6o,  rue Grande  B  7260  Paturages 
- J. LEYS,  Ingenieur van de N.V.  Kempense  Steenkolenmijnen Koolmijn-
1aan,  48  B  3540  ZOLDER 
- A.  GHmLAEN,  Ingenieur, Ateliers de Constructions Electriques de 
Charleroi,  av.  E.  Rousseau,  B 6001  MARCINELLE 
- P.  TAMO,  Ingenieur principal, Ateliers de Constructions Electriques 
de Charleroi,  av.  E.  Rousseau,  B 6001  MARCINELLE 
FRANCE 
- N.  TRETIAKOW,  ingenieur en Chef  au Service Exploitation des Char-
bonnages  de France,  9,  avenue Percier,  75  PARIS  8e 
-F. VIN,  ingenieur,  3,  rue J.J. Courtois,  60820  BORAN-SUR-OISE 
- A.  MONOMAKHOFF,  ingenieur, Chef du groupe Agrement Securite Centre 
de Recherches des Charbonnages de France,  CREIL,  Bolte postale  27 
- MONTAGNE,  President Directeur General  de  la Socitete Alsacienne 
d'insta11ations techniques,  Bolte postale 24,  67000  SAVERNE 
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NETHERLANDS 
~ Ir. E.A.R.  HOEFNAGELS,  ins~ect~ur der mijnen,  S~aatstoezicht op de 
Mijnen,  Apollolaan 9,  HEERLEN  (L) 
UNITED-KINGDOM 
111/15 
~ s.  LUXMORE,  H.M.  Principal Electrical Inspector of  ~iqes and Quarries, 
Health and Safety ~xecutive, Regina  House  259/269  Ol~ Marylebone 
Road,  LONDON  NWl  SRR 
- R.  HARTlLL,  Chief Electrical Engineer National Coal  Board,  The  Lodge, 
So~th Parade,  DONCASTER  (YORJ<SliiRE) 
- L.  DAVISON,  Senior Principal Scientific Officer,  Safety in Mines 
Research Establishment,  Red  Hill,  S~FI~  S3  7HQ 
- G.  HEATHERINGTON,  E+ect+ica~ Consultant,  Victor  P~o4ucts,  (Wallsend) 
Ltd.  WALLSEND {Northumberland). 
- H.  HARRISON,  National Union of Mineworkers,  222  Eustqn Road, 
LONDON  NWl  2BX 
IRELAND 
- N.  O'RIOROAN,  Dipl.  IE., c,  Eng,  Industrial Inspector,  Graae  l~ 
Dept.  of Labour,  Mespill Road,  DUBLIN  4 
OBSERVERS 
- H.  TRONNIER,  secretaire general du CENELEC,  2,  rue Brederode, 
B 1000 BRUXELLES 
- J.Ch.  JANSEN,  Administrateur principal, Direction Generale Marche 
Interieur et Affaires Industrielles, Commission des  Co~unautes 
Europeennes  200,  rue de  la Loi  B - 1049  BRUX~LLES 114 
III/16 
G.  HUMAN FACTORS 
GERMANY 
- Ministerialrat Dr.  Ing.  R.  LINTZEN,  (1)  Bundesministerium fur  Wirt-
schaft, Referat III Al,  5300  BONN 
- Ministerialrat H.  BERG,  Ministerium fur Wirtschaft,  Mittelstand und 
Verkehr des Landes Nordrhein-Westfalen,  4000  DUESSELDORF  Haroldstrasse  4 
- Dr.  Ing.H.  SCHRAER,  Gesamtverband des deutschen Steinkohlenbergbaus, 
4300  ESSEN,  Friedrichstrasse 1 
- F. JUNG  Hauptverwaltung der  IG  Bergbau  und Energie, 
4630  BOCHUM,  Alte Hattinger Strasse 19 
- R.  ROETTGER,  Dipl.-Ing.  Ruhrkohle A.G.  43  ESSEN,  Postfach 5 
- Bergdirektor J.  REDEKER,  Referat B/3 Montanwirtschaft,  Ministerium 
fur Wirtschaft,  Verkehr und Landwirtschaft des Saarlandes,  Harden-
bergst=asse 8,  D 6600  SAARBRUECKEN  1 
BELGIUM 
- Y.  PUT,  ingenieur en Chef-directeur des mines,  administration des 
mines,  13,  rue de  Spa,  B 4000 LIEGE 
- E.  DE  GROOT,  e.a. Mijneningenieur,  Administratie van het Mijnwezen 
Afdefling Kempen,  Thonissenlaan 18,  3500  HASSELT 
- M.  JANSEN,  ingenieur N.V.  Kempense  Steinkolenmijnen Zettel Zolder 
B  3540  ZOLDER 
- E.  VANDENDRIESSCHE,  secretaire general de  la Centrale des  francs 
mineurs,  113 rue de  Trazegnies  - 6180 COURCELLES 
FRANCE 
- H.  DESVIGNE,  chef du  service central de  securite des  Houilleres du 
bassin du Nord et du Pas-de-calais,  2o,  rue des minimes,  59  DOUAI 
- G.  DERAMAUX,  Federation des mineurs,  C.F.T.c.43,  rue des Cyclamens 
cite 12 bis.  62300 LENS 
- G.  HASSON,  Chef  du  service Formation et Gestion des Cadres  superieurs, 
charbonnages de France,  9,  avenue Percier  75008  PARIS 
ITALY 
- Dott. C.  MICHELAZZI,  via Andrea Fulvio 10,  00162  ROMA 
.  u.  CUTTICA,  dirigente della societa nazionale Cogne,  via s. 
Quintino,  TORINO 
- Prof.  N.  DE  PAMPHILLIS,  CISL,  via Isonza  42,  ROMA 
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LUXEMBOURG 
- A.  SCHUSTER,  inc;·enieur,  directeur du travail et des mines, 
inspection du travail et des mines,  2,  rue des Girondins  LUXEMBOURG 
- M.A. RAUCHS, Chef de service  ARBED  ESCH/BELVAL 
NETHERLAND$  -------
- Ir. Th.  M.  JANSEN,  inspecteur der mijnen,  Staatstoezicht op de mijnen 
Apollolaan 9,  HEERLEN  (L) 
- c.  CREMER,  Nederlandse Kath.  Mijnwerkersbond,  Schinkelstraat 13, 
HEERLEN  (L) 
UNITED  KINGDOM 
- C. F. NEALE  ,  Assistant Secretary,  The  Health and Safety E,cecutive 
Safety and General Branch C,  Regina  House  259/269 Old Marylebone  Road 
GB-LONDON,  NWl  5RR 
- J.L.  COLLINSON,  Chief Safety Engineer,  National Coal  Board  Hobart 
House,  Grosvenor Place,  LONDON  SWlX  7AE 
- Mr  OWENS,  National Union of Mineworker,  222  Euston Road,  LONDON  NWl  2BX 
G 1.  COMMUNITI  SAFETY  CAMPAIGNS 
GERMANY 
- Ministerialrat Dr.  Ing.  R.  LINTZEN  (1),  Bundesministerium fur Wirt-
schaft Referat III Al,  5300  BONN 
- Dr.  Ing.  LEVIN,  Bergbauberufsgenosseinschaft  Hauptverwaltung 
Postfach 10  04  29  - D  4630 BOCHUM 1 
BELGIUM 
ITALY 
- M.  COLINET  ,  rue  de Monceau-Fontaine  33,  6031  MONCFAU-SUR-SAMBRE 
- Dr.  Ing.  Ugo  VIVIANI,  Montedison 
20121  MILANO 
S.p.A.,  Foro  Buonaparte  31, 
NETHERLANDS 
- Ir. Th.  M.  JANSEN,  Inspecteur der mijnen,  Staatstoe~icht op  de 
Mijnen,  Apollolaan 9,  HEERLEN  (L) 
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I.  MECHANIZATION 
G~RMANY 
-Dr. Ing.  F.K.  BASSlER,  Bergwerksdirektor,  Bergbau AG  Niedei:rhein 
Bergwerksdirektion Wa1sum,  4132  KAMP-LINTFORT,  Postfach 88 
- Dr.  K.  BECKER,  Sei1prufste11e der  WBK,  Dinnendah1strasse  S 
D 4630  BOCHUM 
- K.  TRAEGER,  Bergdirektor,  Landesoberbergamt,  Nordrhein-Westfa1en. 
4600  DORTMUND,  Goebenstrasse  24 
- H.  HARNISCH,  Bergass.  a.D.  Bergwerksdirektor,  BERGBAU  AG  WESTFALEN 
4600  DORTMUND,  Postfach 878 
- U.  KROPP,  Bergass.  a.D.  Bergwerksdirektor,  PREUSSAG  AG  KOHLE 
4530  IBBENBUEREN  Postfach  360 
BELGIUM 
111/18 
- J.  MEDAETS  (1),  directeur generaal der  m~Jnen, Administratie van het 
m~]nwezen, Ministerie van Ekonomische  Zaken  3o,  rue de  Mot, 
1040  BRUXELLES 
F.  DECKERS,divisiedirecteur der mijnen,  Thonissenlaan 18 
3500  HASSELT 
- M.  MAUFORT ,Koolmijnlaan 194  3950  BERINGEN 
- S.  CANTARELLI,  Centrale des Mineurs de  Hainaut,  Bd.  Devreux 
36-38,  B - 6000  CHARLEROI 
ou Rue  sous l'Enclos 27  4330 GRACE HOLOGNE. 
FRANCE 
- L.  TOURRAND,  2o,  rue Roger-cadel,  57600 FORBACH 
- M.L.  POIRIER,  Ingenieur,  Charbonnages  de  Frar:ce,  Direction des 
services techniques,  9,  avenue Percier,  75008  PARIS 
- M.P.  GEIGER,  Ingenieur directeur, Arrondissement Mineralogique de 
Metz,  1,  rue  Eugene  Schneider,  57000  METZ 
- R.  ISNER,  Ing.  Principal,  Houillere du bassin Nord-Pas-de-Calais, 
2o,  rue des Minimes,  59508  DOUAI 
ITALY 
- Ing.  G.B.  NARBONE,  Ministero dell'industria,  del commercio  e 
dell'artigianato, Direzione Genera1e delle Miniere,  Servizio 
Sicurezza Mineraria, Via Veneto,  00100  ROMA 
- Dr.  Ing.  COPPOLA,  ENEL-direzione della produzione  e  trasmissione, 
ca~el1a postale  386,  00100  ROMA 
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NETHERLANDS 
- Ir. E.A.R.  HOEFNAGELS,  Inspecteur der  m~jnen, Staatstoezicht 
op de mijnen,  Apollolaan 9,  HEERLEN  (L) 
- Ir.H.W.  KIBBELING,  St. Annalaan  21,  HEERLEN 
UNITED  KINGDOM 
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- W.J.W.  BOURNE,  Chief Mechanisation Engineer,  National Coal  Board 
The  Lodge,  South Parade,  DONCASTER,  YORKSHIRE 
- H.D.  JONES,  HM  Senior District Inspector of Mines  and Quarries 
Health and Safety Executive Regina House  259/269 Old Marylebone 
Road,  LONDON  NWl  !>RR 
- G.  MONTGOMERY,  National Union of Mineworkers,  222  Euston Road, 
LONDON  NWl  2BX 
- R.A.  BONELL,  Mechanisation and Strata Control Engineer,  National 
Coal Board,  North Yorkshire Area,  PO  Box  13  Allerton Bywater, 
CASTLEFORD  North Yorkshire 118 
K. 
111/20 
OIL, GAS AND OTHER MATERIALS EXTRACTED BY BOREHOLE 
GERMANY 
- M.F.J.  ROELLEKE,  Bergoberrat,  Oberbergamt,  Hindenburgplatz  9 
D - 3392  CLAUSTHAL-ZELLERFELD 
- M.  Dipl.-Ing.  K.  BOEHM,  c/o Deutsche Texaco A.G.  Ueberseering  4o 
2000  HAMBURG  60 
- M.E.  RUST,  Industriegewerkschaft,  Bergbau  und Energie,  Fuhrberger 
Strasse 21,  3100  CELLE 
BELGIUM 
- M.  Philippe DOM,  directeur S.A.  FORAKY,  15,  place des Barricades 
B - 1000  BRUXELLES 
- M.P.  CAJOT,  ingenieur en Chef,  Directeur des Mines,  Ministere 
des Affaires Econoruiques,  3o,  rue de Mot  B - 1040  BRLXELLES 
- M.  le Professeur  BRYCH,  Faculte Polytechnique de Mons,  rue  Houdain  9 
B - 7000  MONS 
FRANCE 
- M.  MACART,  ingenieur des T.P.E.,  Direction des  Carbur~nts, ministere 
de  l'industrie, du  commerce et de  l'artisanat,  5,  rue Barbet de  Jouy 
75700  PARIS 
- M.  Pierre ODIER,  chef du  service central,  securite  & environnement 
d'ELF  R.E.  Tour Aquitaine,  92080  PARIS  LA  DEFENSE,  CEDEX  4 
- M.  LAMOURE,  ingenieur des mines  a !'arrondissement mineralogique de 
Bordeaux,  26,  col!rs  Xavier Arnozan  33076  BORDEAUX 
NETHERLANDS 
- De  Hoogedelgestrenge Heer  Ir. Th.  M.  JANSEN,  Inspecteur der Mijnen 
Staatstoezicht op  de Mijnen,  Apollolaan 9,  HEERLEN 
-De Hoogedelstrenge Heer J.W.  de  KORVER  (1),  Inspecteur-Generaal der 
Mijnen,  Staatstoezicht op de Mijnen J .W.  - Frisolaan 3 
NL- I s  - GRA VENHAGE 
- De  Heer OORTMAN-GERLINGS,  Staatstoezicht op de Mijnen,  Jan  Wil~r.n 
Frisolaan 3  NL  - DEN  HAAG 
- De  Heer Van  der  SCHALK,  N.A.M.  Scheepersmaat 2,  NL  ASSEN 
-De Heer Ir. L.  F.  HEEZEN,  Amoco  Netherlands Petroleum Co.,  Postbus  9550 
2502  AN  's - GRAVENHAGE 
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UNITED-KINGDOM 
- Mr.  E.G. CRISWICK  Petroleum Engineering Division  Department of Energy 
Room 1175, Thames House South  Millbank  LONDON SWIP 4QJ 
- Mr C.F. NEALE Assistant Secretary, The Health and Safety Executive,  S~ety Executive 
Safety and General Branch C, Regina House, 259/269  Old Marylebone Road, 
GB- LONDON, NWI  5RR. 
- Mr P.  SELWOOD, UK Offshore Operators Association  192, Sloane Street 
LONDON SWI  X 9QX 
- Mr W.  REID  Transport and general workers union  44, King Street 
ABERDEEN (Scotland). 
- Consultant : 
MrJ. WILSON 
ITALY 
l, Bassett Gardens  - Blackhous~ Hill  HYTHE  Kent CT 21  5UY. 
- Sig~  Ing.  P.  SCIUTO,  Direzione Generale Mintere,  Ufficio Nazionale 
M~nerario Idrocarburi,  Via Molise  2,  00187  ROMA 
- Ing.  Mario GASPARINI,  c/o A G  I  P  Mineraria S.p.A.  20097-SAN  DONATO 
MILANESE 
DENMARK 
- Afdelingsingenioer DAN  BUCH,  Ministeriet for Groenlattd,  Hausergade  3, 
OK  - 1128  KOE~ENHAVN K 
- M.  Johan  BLOU,  Fabrikinspektoer,  Direktoratet for Arbejdstilsynet 
Rosenvaengets Alle 16  DK  - 2100  KOEBENHAVN  OE 
- Mr  Svend FONSSKOV,  Forb11ndsformant,  Dansk-Maskinbesaetningsforbund 
St.  Strandstraede 8  OK  - 1255  KOEBENHAVN  K 
- Mr  K.  SPRUNK-JANSEN,  Director,  Greenex:  A/S,  Landemaerket 10 
DK-1119  KOEBENHAVN  K 
NORWAY 
- Mr  Dag  MEIER-HANSEN,  Norwegia.n  Petroleum Directorate,  Lagardsveien  80 
N  - 4001  STAVANGER 
INTERNATIONAL  LABOUR  OFFICE  --------------
- M. E. HELLEN, Chef du Service de Securite et hygiene du Travail, 
BIT, CH 1211  GENEVE  {Suisse). 120 
K 1.  PREVENTION  OF  BLOWOUTS 
GERMANY 
- M.  F.J.  ROELLEKE,  Bergoberrat,  Oberbergamt,  Hindenburgplatz  9 
3392  CLAUSTHAL-ZELLERFELD 
- M.  Ing. Alfred KLOCNNER,  c/o Gewerkschaften Brigitta und  Elwerath 
Betriebsfuhrungsgesellschaft mbH,  Postfach 510360,  Riethorst 12, 
3000  HANNOVER  51 
BELGIUM 
111/22 
- M.  le Professeur BRYCH,  Faculte Polytechnique de  Mons,  rue  Houdain  9 
B - 7000  MONS 
FRANCE 
- M.  Andre  PUYO,  Division operations,  Departement Exploitation 
S  N E  ~  (P)  26,  avenue  des Lilas,  64000  PAU 
NETHERLANDS 
-De Hoogedelgestrenge Heer J.W.  de  KORVER,  Inspecteur-Generaal der 
Mijnen,  Staatstoezicht op de Mijnen J.W.  Frisolaan 3  NL-s- GRAVENHAGE 
-De Heer F.  HOLZAPFEL,  Placid Int. Oil Co.,  Konigin Juliana Plein 15 
NL- DEN  HAAG 
- De  Heer J ·  SALOMONS  ,  N.  A.  M.,  Scheepersmaat  2,  NL-ASSEN 
Head of Drilling Department NAM. 
- De  Heer OORI'MAN-GERLINGS,  Staatstoezicht op de Mijnen,  Jan Wil'lem 
Frisolaan 3,  NL-DEN  HAAG 
- De  Heer  W.  EYKHOUT,  Staatstoezicht op de Mijnen,  Jan  Wil~m Frisolaan  3 
NL-DEN  HAAG 
- De  Heer  VAN  der MIJLE,  N A M, Scheepersmaart 2,  ASSEN. 
- Mr ..  I.  KAUFMANN  - Statoil - N 4001 STA  VANGER. 
UNITED  KINGDOM 
- Mr E. HULL  Petroleum Engineering Division  Department of Energy  Room 1011 
Thames House South  Mill bank  LONDON  SW 1  P 4QJ 
- Mr  Evan  0. JONES  CONOCO  Park  House  116 Park Street  LONDON WI 
ITALY 
- Ing.  Mario GASPARINI,  c/o A G I  P  Mineraria S.p.A.  I  20087-SAN  DONATO 
MILANESE 121 
DENMARK 
III/23 
- M.  Peter HELMER STEEN -Danish Energy Agency - Strandgade 29 
DK 1401  COPENHAGEN K 
- Hr.  Fabriksinspektoer Boris SVENDSEN,  Arbeijdstilsynets Groenlands 
Kreds,  Directoratet for Arbejdstilsynet,  Rosenvaengets  All~ 16-18, 
DK-2100  KOBENHAVN  OE 
- Mr J.  KAUFMANN,  STATOIL,  N-4001  STAVANGER 
- Mr  Dag  MEIER-HANSEN,  Norwegian Petroleum Directorate,  Lagardsveien  So 
N - 4001  STAVANGER 
- Mr  HARDING  c/o B.P.  Petroleum Development of Norway  A/S 
N-4032  GAUSEL 122 
L.  FLAMMABLE DUSTS 
GERMANY 
- F.  GROSS,  Bergdirektor,  Oberbergamt fur das  Saarland und das  Land 
Rheinland-Pfalz,  6600  SAARBRUECKEN,  Am  Staden  17 
111/24 
- K.  REINKE,  Bergassessor a.D.  Geschaftsfuhrer der Versuchsgrubenge-
sellschaft mbH,  46  DORTMUND,  Tremoniastrasse  13 
- M.  KOPK~ Sachgebiet Arbeitsschutz,  IG  Bergbc!U  und  Energie 
4630  BOCHUM,  Alte Hatttngerstrasse 19  - Hauptverwaltung 
- M.  SCHNIER,  Direktor Eergassessor a.D.  Bergbau AG  Westfalen 
4600  DORTMUND  1, Silberstrasse 22 
- K.  ROESGEN,  Erster Bergrat,  a.D.  Steinkohlenbergbauverein,  Abteilung 
Grubensicherheit,  43  ESSEN-KRAY,  Frillendorfer Strasse  351 
- o.  REEH,  Assessor des Bergfachs, Bergbau Versuchsstrecke 
4600  DORTMUND·  14  Beylingstrasse bS 
BELGIUM 
P.  GOFFART,  ingenieur en chef-directeur des mines,  Administration 
des mines, Ministere des affaires economiques,  3o,  rue de Mot 
B 1040  BRUXELLES 
J.  BRACKE,  Hofdingenieur-directeur der mijnen,  Institut National 
des industries extractives  (INIEX)  60,  rue Grande  7260  PATURAGES 
- J.  MAYNE,  directeur du Centre de  coordination des moyens  de 
sauvetage de Campine,  555,  Kempische  Steenweg,  KIEWITT-BASSELT 
FRANCE 
- L.  KOCH  (1),  ingenieur en chef des mines,  Directeur des Mines, 
Ministere de  l'industrie,  du  commerce  et de l'artisanat,  99,  rue de 
Grenelle,  75007  PARIS 
- M.M.  GILTAIRE,  ingenieur,  CERCHAR,  Boite postale 27,  60103  CREIL 
- R.F.  BERNARD,  ingenieur des mines,  Service des Mines,  Nord-Pas-de-Calais, 
941,  rue Charles Bourseul,  59500  DOUAI 
- M.  SCHWEITZER,  Directeur du service technique des Charbonnages de France, 
9,  avenue Percier 75  PARIS  Be 
- M.  DOLIGE Z  Michel  12 rue E.  Combes  62300 LFNS 
- M.  NOWAK,  4,  rue Charcot,  62  LENS 
- M.  STAIN,  Ing.  Div. T.P.E.  (Mines)  Ministere de l'Industrie,  du 
Commerce  et de  l'Artisanat,  Service des Techniques du Sous-Sol et de 
l'Environnement,  99,  rue de Grenelle,  75700  PARIS 
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NETHERLANDS 
- Ir. Th.  M.  JANSEN,  inspecteur der mijnen,  Stafltstoezicht op de  mijnen, 
Apollolaan 9,  HEERLEN  (L} 
UNITED  KINGDOM 
- J.  BLUNT,  General Manager of rescue stations,  The  Lodge,  South 
Parade  1  DONCASTER,  YORKSHIRE 
- A.J.S.  AINSWORTH,  HM  Senj.or District Inspector of Mines  and Quarries 
Health and Safety Executive,  Regina  House  259/269 Old Marylebone 
Road,  LONDON  NWl  SRR 
- Dr  W.L.  MURRAY,  Senior Principal Scientific Officer,  Health and Safety 
Executive,  Field Research Station,  Harpur Hill,  BUXTON,  Derbyshire  SK17  9JN 
- T.  Me.  GEE,  National Union of Mineworkers,  222  Euston Road  LONDON 
NWl  2BX 
- S.J.  CRIDDLE,  Chief Scientist,  National Coal  Board,  South Midlands 
Area,  Newton  Road,  NUNEA  TON - Warwickshire 
- J.C.  NIXON,  Production Manager,  National Coal  Board,  South Midlands 
Area,  Coventry Colliery Keresly,  COVENTRY,  WEST-MIDLAND GERMANY 
BELGIUM 
FRANCE 
ITALY 
124  111/26 
M.  HEALTH IN MINES 
- Herrn Regierungsdirektor Dr.  Andreas  KEUSGEN,  Bundesministerium fur 
Wirtschaft,  Referat  I~I Al, 5300  BONN  1,  Postfach 
- Grubeninspektor A.  AUGST,  Assessor des Bergfachs,  Bergwerksgesell-
schaft Walsum  AG,  4103  WALSUM,  Dr.-Wilhelm-Roelen Strasse  129 
- A.  STEBEL,  Leiter des  S~chgebietes Arbeitsschutz,  IG  Bergbau  und 
Energie,  4630  BOCauM,  Alte Hattingerstrasse 19 
J.B.  CAZIER,  ingenieur prtncipal,  administration des  mines,  Centre 
Albert,  Place Albert Ier,  6000  CHARLEROI 
- G.  DEGUELDRE,  directeur de l'Institut d'hygiene des mines,  Havermarkt 
22,  3500  HASSEL~ 
- C.  JAGUSINSKI  1,  rue  de la Forets  Ruelisheim  68270 WITTENHEIM 
- B.  SCHNELL,  ingenieur general des mines,  Conseil general des mines, 
Ministere oe l'Industrie,  du Commerce  et de l'Artisanat,  5,  rue 
Barbet de Jouy,  75007  PARIS 
- B.  GRISARD,  ingenieur principal,  chef du  serv!ce  "securite des mines", 
des Charbonnages de France,  9,  avenue Percier 75  PARIS  Se 
- R.  BONAZZA,  ispettore generale del corpo delle miniere,  via Trieste 1, 
GROSSETO 
- F.  BIAGIOLI,  segretario Federestrattive, via Isonzo  42.  ROMA 
NETHERLANDS 
- Ir. Th.  M.  JANSEN,  inspecteur der Mijnen,  Staatstoezicht op de Mijnen, 
Apollolaan 9,  HEERLEN  (L) 
LUXEMBOURG 
-E. MULLER,  Ing.  chef de  service adjoint,  ARBED-~INES, Bolte postale 
143  I  ESCH-ALZETTE 
UNITED-KINGDOM  ---------
- B.  GODDARD,  director of Mining Environment,  National Coal  Board, 
The Lodge,  South Farade,  DONCASTER,  (YORKSHIRE) 
- L.D.  RHYDDERCH  (1)  H.M.  Chief Inspector of Mines  and Quarries,  Health 
and Safety Executive,  Regina House,  259/269 Old Marylebone  Road, 
LONDON  NWl  SRR 
- T.Mc.  GEE,  National Union of Mineworkers,  222  Euston Road,  LONDON 
NWl  2BX 
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N.  RESCUE ARRANGEMENTS, MINE FIRES AND UNDERGROUND COMBUSTION 
GERMANY 
- Dipl.-Ing. A.  COENDERS,  (1),  Prasident des Landesoberbergamts 
Nordrhein-Westfalen,  4600  DORTMUND,  Goebenstrasse  25-27 
- Bergassessor,  a.D.  K.  REIN~rn, Geschaftsfuhrer und Direktor der Versuchs-
grubengepellschaft mbH  Dortmund,  46  DORTMUND,  Tremoniastrasse  13 
- Dipl.-Ing.  A.  SCHEWE,Technischer Leiter der Hauptstelle fur das 
Grubenrettungswesen des Steinkohlenbergbauvereins,  4300  ESSEN-KRAY, 
Schonscheidtstrasse  28 
- K.  PALM,  Abteilungsdirektor,  Landesoberbergamt Nordrhein-Westfalen, 
4600  DORTMUND,  Goebenstrasse  25-27 
- R.  MUELLER,  Dipl.-Ing.  Betriebsdirektor, Leiter der Hauptrettungsstelle 
in Friedrichsthal,  6605 FRIEDRICHSTHAL 
BELGIUM 
- J.  STASSEN,  inspecteur general des  mines,  bd Frere Orban 25 
4000 LIEGE  (B. P.  23/24) 
- J.  MAYNE,  directeur du Centre de  coordination de  sauvetage du bassin 
de Campine,  Kempische  Steenweg,  555  KIEWITT-HASSELT 
- J.  BRACKE,  Hofdingenieur-directeur der mijnen,  Institut des  Industries 
Extractives  (INIEX)  60,  rue Grande,  B  7260  PATURAGES 
FRANCE 
R.  GRISARD,  ingenieur principal,  chef du  service  "Securite des mines" 
Charbonnages de France,  9,  avenue Percier 75  PARIS  Be 
- M PO/LEV£ directeur du peste central de  secours des Houilleres du 
Nord-Pas-de-calais,  rue Notre-Dame  de Lorette,  62300  LENS 
- J.  CRETIN,  ingenieur principal, peste central de  secours,  Belle-Roche, 
57  MERLEBACH 
- J.  CEREDE,  Ing.  en Chef de !'exploitation,  10  rue Espariat 
13100 AIX-EN-PROVENCE 
- M.  CHEVILLARD,  chef du  se1vice securite generale des  H.B.L. 
Peste central de  secours,  Belle Roche,  57802  FREYMING-MERLEBACH 
- M.R.  KOWALIK,  Ingenieur T.P.E.,  Service de l'Industrie et des Mines de 
Bretagne  2  Quai Richen1ont  35100 RENNES. 
- M.  Lucien VIELLEDENT,  Ingenieur General des Mines  - Ministere de 
l'Industrie et de la Recherche  - Conseil Gal des Mines  - 35,  rue  St Do-
minique  75  PARIS 7e. 
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- Dott.  Ing.  E.  ORU  direttore della minera di Securi,  casella 
postale 117,  09013  CARBONIA,  CAGLIARI 
- Prof.  Ing.  P'  PIGb,  titolare della cattedra di arte mineraria della 
facolta di ingegneria di Roma,  via Eusossiana,  00100  ROMA 
- M.  BRlGNONE  - ENEL  - Miniera di Seruci - 09013 CARBONIA 
(Sardaigne) 
UNITED-KINGDOM 
111/28 
- R.T.  PURVIS,  H.  M.  Principal Inspector of Mines  anQ  Quarries,  Health 
and Safety Executive,  Regina House,  259/269 Old Marylebone  Road, 
LONDON  NWl  SRR 
- J.  BLUNT,  qeneral manaqer of rescue stations,  National Coal  Board, 
South Parade,  DONCASTER  (YORKSHIRE) 
- L.  MURRAY,  Senior Principal Scientific Officer,  Safety in Mines 
Research Establishment,  Field Research Station,  Harpur Hill BUXTON, 
DERBYSHIRE  SKl 7  9JN 
- Dr.  D.  MAKOWER,  Director of Scientific Control,  Nation~! Coal  Board, 
Coal House,  Lyon  Road,  HARROW,  Middlesex  HAl  2EX 
- A.  BULMER,  National Union of Mineworkers,  222  Euston Road  LONDON  NWl  2BX 
- E.  ROBSON,  Deputy Director of Mining,  The  National Coal Board, 
Yorkshire Area:  St.  Georges,  Thorne Road,  DONCASTER,  South Yorkshire 
DNl  2JS GERMANY 
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III/29 
- Dipl.-Ing.  w.  BOTH,  Haupstelle fur das Grubenrettungswesen des 
Steinkohlenbergbauvereins,  4300  ESSEN-KRAY,  Schonscheidtstrasse  28 
- Dipl.-Ing.  E.  SCHUBERT,  Leiter der Prufstelle fur Grubenbewetterung 
der Westfalischen Berggewerkschaftskasse,  4630  BOCHUM,  Alte Hattinger-
Strasse 19 
BELGIUM 
- R.  STENUIT'  66 Avenue  de la Liberat.ion,  6640  Rhodes  St.  Genese 
- E.  JACQUES,  departement de  thermodynamique,  Place du Levant  2 
LOUVAIN-LA-NEUVE 
FRANCE 
- J.  CRETIN,  ingenieur-principal,  poste central de  secours Belle-Roche 
57  MERLEBACH 
- E.  SIMODE,  ingenieur en chef,  Houilleres du bassin de Lorraine,  direc-
tion de  l
1Economie et de  l
1Informatique,  57  FREYMING-MERLEBACH 
- M.  CHAMPAGNAC,  93,  rue Falguiere,  75015  PARIS  Expert Consultant 
ITALY 
- 0.  SAMMARCO,  Dott.  Ing. Distretto minerario,  via Trieste 1, 
I  58100 GROSSETO 
UNITED-KINGDOM 
- H.  DAVEY,  Hm  District Inspector of Mines  and Quarries,  Health and 
Safety Executive Meldrum  House,  15 Drumsheugh Gardens,  EDINBURGH, 
EH3  7QG 
- Dr.  A.F.  ROBERTS,  Health and Safety Executive,  Safety in Mines 
Research Establishment,  Red  Hill,  SHEFFIELD  53  7HQ GERMANY 
BELGIUM 
FRANCE 
128 
N  2.  FIRE-RESISTANT  FLUIDS 
- Dipl.  Ing.  A.  COENDERS,  Prasident des  Landesoberbergamts  Nordrhein-
Westfalen,  Goebenstrasse  25-27,  4600  DORTMUND 
- Dipl.  Ing.  A.  SCHEWE,  Bergbau-Forschung GmbH,  Hauptstelle fur das 
Grubenrettungswesen,  4300  ESSEN-KRAY,  Schonscheidtstrasse  28 
111/:JO 
- Dr.  rer. nat.  H.W.  THOENES,  Direktor, Technischer Ueberwachungsverein, 
e.V.  4300  ESSEN,  Steubenstrasse  43600. 
- Dipl.-Ing.  K.  GRUMBRECHT,  Abteilungsleiter,  Versuchsgrubengesellschaft, 
mbH,  4600  DORTMUND,  Tremoniastrasse  43 
- Prof.  Dr.  med.  MALORNY,  Direktor des  Pharmakologischen Instituts der 
Universitat Hamburg,  2000  HAMBURG,  Martinstrasse  52 
- Prof.  Dr.  med.  C.A.  PRIMAVESI,  Hygiene-Institut des  Ruhrgebiets 
4650  GELSENKIRCHEN,  Rotthauserstrasse  19 
- Prof.  Dr.  med.  BENTHE,  Pharmakologisches  Institut der Universitat 
Hamburg,  2000  HAMBURG,  Martinstrasse  52 
- Consultant_ K.  TRAEGER,  Bergdirektor  Landesoberbergamt des Landes 
Nordrhein-Westfalen,  Goebenstrasse 25-27,  4600  DOR 'fMUND. 
- Ch.  FRENAY,  Directeur divisionnaire des mines,  administration des 
mines,  division du Hainaut,  Centre Albert,  Place Albert Ier CHARLEROI 
- J.  BRACKE,  Hofdingenieur-directeur der mijnen,  Institut National des 
Industries Extractives  (INIEX)  60,  rue Grande,  B  7260  PATURAGES 
President du Groupe d'Experts. 
- Professeur DAENENS,  Chef du  "  Laboratorium voor toxicologie KUL" 
Van Evenstraat 4  3000 LOUVAIN -LEUVEN 
- G.  BLANPAIN,  ingenieur,  Centre d'etudes et de  recherches des 
Charbonnages  de France,  VERNEUIL-EN-HALATTE,  BP  27,  60  CREIL 
- R.  PLOUCHARD,  ingeni.eur,  chef du  laboratoire lubrifiant 
59  SIN-LE-NOBLE 
- Dr.  AMOUDRU,  medecin-chef des Charbonnages  de  France,  9,  avenue  Percier 
75  PARIS  Be 
- Dr.  MARTIN,  ingenieur, Centre d'etudes et de  recherches des 
Charbonnages  de France,  VERNEUIL-EN-HALATTE,  BP  27,  60  CREIL 
- M.  LE  BOUFFANT,  ingenieur,  Centre d'etudes et de recherches des 
Charbonnage~ de  France,  VERNEUIL-EN-HALATTE,  BP  27,  60  CREIL 
- L.  POIRIER  9,  avenue Percier  PARIS 8e 
NETHERLANDS 
- Ir.  VAN  BLARICUM,  Staatstoezicht op de  mijnen,  Apollolaan 9  HEERLEN  (L) 
UNITED-KINGDOM 
- I.  A.  HOWIESON,  HM  Deputy Principal Inspector of Mechanical  Engineering 
in Mines  and Quarries,  Health and Safety Executive,  Regina  House, 
259/269 Old Marylebone Road,  LONDON  NWl  SRR 
- Dr.  D.  CUTLER,  Principal Scientific Officer,  Safety in Mines  Research 
Establishment,  Field Research Station,  Harpur Hill  BUXTON,  Derbyshire 
SK17  9JN 
- J.B.  HALL,  Deputy Chief Mechanical  Engineer,  National Coal  Board, 
The Lodge,  South Parade,  DONCASTER,  YORKSHRIE 
-Dr. J.  s.  McLINTOCK,  Chief Medical Officer,  National Coal  Board, 
Hobart House  LONDON  SWl 
-Dr. SMITH,  Medical Officer, Department of Health and Social Security, 
Hannibald House  ,  Elephant and Castle,  LONDON  SEl  6TE GERMANY 
BELGIUM 
FRANCE 
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N 3.  FIRE-RESISTANT  CONVEYOR  BELTS 
AND  OTHER  LONG  ITEMS  OF  PLANT 
- A.  COENDERS,  Dipl.-Ing.  Prasident des Landesoberbergamtes  NRW 
Goebenstrasse  25-27,  4600  DORTMUND 
111/31 
- K.  PALM,  Abteilungsdirektor,  Landesoberbergamt Nordrhein-Westfalen, 
46 00  DORTMUND,  Goebens tr  as  se  2  5-2  7  President du Groupe d 'Experts. 
- w.  BOTH,  Dipl.-Ing.  Hauptstelle fur Grubenrettungswesen des  Stein-
kohlenbergbauvereins,  4300  ESSEN-KRAY,  Schonscheidtstr~sse 28 
- K.  GRUMBRECHT,  Dipl.-Ing. Versuchsgrubengesellschaft, 
4600  DORTMUND,  Tremoniastrasse  13 
-H.  KOEHNE,  Ing.,  Bergbau-Forschung,  4300  ESSEN-KRAY,  Frillendorfer-
strasse  351 
- J.  MAYNE,  directeur du Centre de coordination de  sauvetage  du bassin 
de Campine,  Kempische  Steenweg  555,  HASSELT 
- J.  BRACKE,  Hofdingenieur-directeur der mijnen,  Institut national 
des  in~ustries extractives  (INIEX)  rue Grande  60  B  7260  PATURAGES 
- M.  TCHOULAKIAN,  chef du service Materiel et approvisonnements 
Charbonnages  de France,  9,  avenue Percier,  75  PARIS  Be 
- N.  BOUTIER,  5  rue du 1.farechal Juin  62800 LIEVIN 
-DELCLAUX,  Laboratoire du CERCHAR  B. P.  no 2,  VERNEUIL -EN-
HALA  TTE 60550. 
UNITED-KINGDOM 
- Dr.  D.  CUTLER,  Principal Scientific Officer,  Safety in Mines 
Research Establishment, Field Research Station,  Harpur Hill. 
BUXTON,  Derbyshire  SK17  9JN 
- F.N.  SANDERS,  Mining Research  and Development  Establishment 
National Coal Board,  Ashby Road,  Stanhope Bretby,  Burton-on-Trent, 
STAFFORDSHIRE 
- L.  WALKER,  The  N.C.B.  The Lodge,  South Parade,  DONCASTER,  Yorkshire 
- W.M.  ROBERTSON,  Chief Scientist, National Coal  Board,  Golden  Smithies 
Lane,  WatL-upon-Dearne,  ROTHERHAM,  South Yorkshire GERMANY 
BELGIUM 
FRANCE 
ITALY 
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- K.  ROESGEN,  Erster Bergrat a.D.  Steinkohlenbergbauverein 43,  ESSEN, 
Frillendorfer Strasse  351 
111/32 
- G.  STRAKERJAHN,  Bergdirektor,  Landesoberbergamt Nordrhein-Westfalen, 
4600  DORTMUND,  Goebenstrasse  25-27 
J.  DE  BACKER,  ingenieur  principc~l des mines,  Administration des Mines, 
3o,  rue de Mot,  1040  BRUXELLES 
- L.  KOCH  (1),  ingenieur en chef des MinE,s,  Direction des mines, 
Ministere de  l'Industrie,  du Commerce  et de  l'Artisanat,  99,  rue 
de Grenelle,  75  PARIS  7e 
- R.  RIVIERE,  chef de  la division des statistiques,  bureau de  documen-
tation miniere,  4,  rue  Las-Ca~es,  75  PARIS  7e 
- R.  GRISARD,  ingenieur principal,  chef du  service  "securite des mines" 
Charbonnages de France,  9,  avenue Percier,  75  PARIS  Be 
- M.  LANDIER,  ingenieur principal aux Charbonnages  de France,  9,  avenue 
Percier,  75  PARIS  Be 
(1)  Chairman  of the  Working Party as representative  of the Restricted 
Committee 
- Dott.  Ing.  M.  PERSOD,  Ingegnere Capo delle Miniere,  distretto 
minerario di Iglesias, via Gramsci,  09016  IGLESIAS  (CAGLIARI) 
- Ing.  G.B.  NARBONE,  Ministero dell'Industria,  del Commercio  e 
oell'Artigianato,  Serv.  Sicurezza Mineraria,  Via Veneto  33 
00100  ROMA 
NEI'HERLANDS 
- Ir. Th.  M.  JANSEN,  inspectE:ur der mijnen,  Staatstoezicht op de 
mijnen,  Apollolaan 9,  HEERLEN  (L) 
UNITED-KINGDOM 
DENMARK 
- Af~~~A£tRSHALL,HM Deputy Chief Inspector of Mines  and Quarries, 
He~lth and Safety Executive,  Regina  House,  259/269 Old Marylebone 
Road,  LONDON  NWl  5RR 
M.  Anders  KJAER,  maitre en  sciences sociales,  Secretaire,  Direktorater 
for arbejdstilsynet,  Rosenvaengets Alle 16-lB,  2100  KOBENHAVN  ¢. J.t 
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to be  returned to 
SECRETARIAT 
MINES  SAFETY  .AND  HEALTH  COMMISSION 
BAtiment  Jean Monnet  - A2 
Rue  Alcide  de  Gaspari 
LUXEMBOURG  - Kirchberg 
Grand  Due~ of Luxembourg. 
Re:  Changes  to the list of Members  of the Mines  Safety and Health Commission 
or its Committees  of Experts. 
I  should be grateful if you would  (delete where  appropriate): 
- ADD  CORRECT  DELETE: 
SURNAME:  •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Christian name:  •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Duties:  •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Address:  ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Postcode and  town:  ···················-······························· 
••••••••••••••••••••••••••••••••••••••••••••••••••• 
Telephone:  (Please  give regional  code  and then the number) 
Office: ..............  •••••••••••••• 
Private number  or name  and number  of the person who 
can be  contacted in the  event  of absence: 
............................•...................... 
to the list of: 
THE  MINES  SAFETY  AND  HEALTH  COMMISSION 
THE  RESTRICTED  COMMITTEE 
of the  following  WORKING  PARTIES  **: 
Ventilation,  Firedamp  and  other 
Mine  Gases 
Strata Control  and  Stability of Ground 
Human  Factors 
Oil,  Gas  and  Other Materials 
extracted by borehole 
Health in Mines 
Common  Accident Statistics 
in his capacity as*  G  E  W  TA 
id. 
Winding Engines,  Ropes  and 
Shaft Guides 
Electricity 
Mechanization 
Flammable  Dusts 
Rescue  Arrangements,  Mine  Fires 
and Underground  Combustion 
Date and signature: 
••••••••••••••••••••••••••••••••• 133 
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passed in some Member States during 1977 in the field of Health and Safety 
BELGIUM 
Ministerial  Decree of 27  January  1977 modifying Ministerial Decree of 31  Octo-
ber 1958  concerning the types, acceptance conditions and maximum charges per blast hole for 
explosives in underground mine workings. 
Law  of 25  February  1977  approving Convention no 124 concerning the medical 
suitability  test  for  adolescents  in  underground  mine  workings,  adopted  in  Geneva  on 
23  June  1965  by  the General Conference of the International Labour Organization at its 49th 
session. 
Royal Decree  of 23  March  1977 laying  down  the  safety guarantees required by 
certain  electrical machines, devices and ducts. 
Ministerial Decree of 20 September 1977 modifying Ministerial Decree of 2nd Oc-
tober  1974 laying  down  the thccntical spinning  loss  to be  taken into account in calculating the 
breaking load of the different kinds of mine ropes. 
03.02.1977 
29.03.1977 
19.04.1977 
03.05.1977 
20.05.1977 
14.06.1977 
14.06.1977 
08.07.1977 
20.07.1977 
FEDERAL REPUBLIC OF GERMANY 
Order concerning mine climates. 
Protection of Young People at Work  Act : Employment in hot workings. 
Hand-held  carbon  monoxide  (CO) measuring instruments : list of obliga-
tions. 
Ignition  of a  mixture of combustible gas  and  air  by a  discharge  spark. 
Long shot holes. 
Coal bunkers. 
Guidelines on powered supports. 
Mechanically-driven  overhead  monorails on rails dipping at over 20 gon. 
Chief Mines Inspectorate for North Rhine-Westphalia Order on shaft and 
incline haulage installations (BVOS)l. 28.07.1977 
08.07.1977 
26.08.1977 
22.09.1977 
28.09.1977 
17.11.1977 
15.12.1977 
20.12.1977 
21.12.1977 
Aprill977 
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Safety with regard to the distributing valves of powered supports. 
Hand-held  oxygen  (02) measuring instruments and portable oxygen (02) 
measuring apparatus : guidelines. 
Remote-controlled  or automatically controlled fixed CO  measuring appa-
ratus : basic principles. 
Safety from hydraulic prop slippage. 
Anchoring guidelines. 
Safety from  the  danger of crushing  caused  by support elements in low 
face workings. 
Technical requirements for shaft and incline haulage installations. 
Trial boring after times of standstill. 
Frame timbering. 
Emergency plan for pit rescue teams. 
SAARLAND 
Directives of the Chief Mines  Inspectorate (Oberbergamt) of the Saarland and the 
Rhineland-Palatinate for the Official approval of the use of laser devices to produce guide beams, 
issued on 15 February 1977. 
Mines  Safety Regulations of the Chief Mines Inspectorate of the Saarland and the 
Rhineland-Palatinate  for  shaft  and  inclined  haulage  systems,  issued  on  1  September  1977  -
Saarland edition. 
Mines  Safety Regulation of the Chief Mines  Inspectorate of the Saarland and the 
Rhineland-Palatinate  for  shaft  and  inclined  haulage  systems,  issued  on  1  September  1977  -
Rhineland-Palatinate edition. 
Technical requirements for shaft and inclined haulage systems, dated 15 December 
1977, in  conjunction with the Mines Safety Regulations for shaft and inclined haulage systems. 
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RECOMMENDATION 
FOR THE USE OF WATER TROUGH BARRIERS 
FOR CONTAINING COAL-DUST EXPLOSIONS UNDERGROUND 
Adopted by the Mines Safety and Health Commission on 5th July 1977 
as a proposal to Governments for the improvement of  safety in coal mines 
in accordance with Article I of  its Terms of  Reference and follow up 
in accordance with Article 4 of  those terms 
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Recommendation 
for the use of water barriers 
for containing coal-dust  explosions underground 
-----------
1.  Introduction 
The  Working Party on  Flammable  Dusts  was  directed by the Mines  Safety and 
Health  Commission  to  investigate protective measures against the ignition 
and  explosion of dusts,  to include the various barrier designs  intended to 
arrest  coal-dust  explosions,  mixed  coal-dust/firedamp  explosions and pure 
firedamp  explosions. 
Accordingly,  the Working Party prepared an  information report  on  water 
barriers for containing coal-dust  explosions underground  in the Federal 
Republic of Germany.  The  report  was  adopted by the Mines  Safety and  Health 
Commission  on  22  January 1974  and published as Annex  VII to the 11th Annual 
Report. 
In its introduction,  the MSHC  stressed the report's usefulness,  but  pointed 
out  that no  recommendation was  as yet  being made.  The  report  was  intended 
to  inform all interested parties,  in particular mines,  of the nature and 
results of the tests carried out  in the Federal Republic of Germany. 
In view of the good  results obtained from  tests and trials of water barriers 
in actual working conditions,  the MSHC  is now  of the opinion that these 
barriers may  be regarded as a  suitable means  of containing coal-dust 
explosions. 
The  Mines  Safety and Health  Commission  therefore considers it appropriate to 
recommend  to the governments of the Member  States the use of water barriers 
as  an additional and  valuable means  of containing coal-dust  explosions 
underground. 
2.  Reasons 
Protection against  coal-dust  explosions underground is dependent  on  avoiding 
the possibility of ignition and rendering deposits of dust  harmless.  Coal-
dust  explosions  occurring despite these precautionary measures  should be 
arrested by explosion barriers. 
Virtually the only type of explosion barrier used in the past  was  the stone-
dust  barrier.  It is true that  water barriers had been known  for a  consi-
derable time  as well,  but  they were  only installed in a  few  cases.  There  was 
insufficient  knowledge  of their effect,  which  depended  on  their design and 
the characteristics of the water troughs and the necessary operational 
facilities,  in particular water pipes,  were  not yet available. 
The  favourable knowledge  and  experience gained by the various countries 
are described in the Annex,  and  have  in turn led to appropriate regulations 
in these countries. 142 
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3.  Advantages  of water barriers 
Compared  to  stone-dust barriers,  both the concentrated and  the wide-action 
water barriers have  the following considerable advantages: 
a)  The  volume  of the extinguishing agent  can be  smaller. 
b)  vfuereas  dust  for  stone-dust barriers must  be  delivered in sacks or 
silo trucks,  water is nowadays  available in most  mines. 
c)  The  installation of water barriers is simpler. 
d)  The  water  level on  which the efficiency of the barriers depends 
can  be  read at the troughs  without difficulty if these are transparent 
or water  gauges are available. 
e)  The  maintenance  involved is slight;  water  evaporation is prevented by 
lids on the troughs. 
f)  Through  appropriate arrangement  of the troughs,  water barriers are 
largely adaptable to the  size and  shape of existing cross-sections 
as they consist  of individually installed troughs. 
Experience  in several countries has  shown  that  the  investment  and  operating 
costs of water barriers are  lower. 
4.  Recommendations 
4.1.  To  safeguard against  explosions of flammable  coal-dust deposits 
underground,  the precautionary measures  mainly designed to avoid 
ignition and  to render  such deposits harmless must  be  supplemented 
by  the provision of explosion barriers to arrest  any explosion that 
may  still occur. 
It is difficult for technical reasons to install these explosion 
barriers in vertical or strongly inclined roadways  (approx. 
)  4o  gon  or  )  36 °  )  • 
4.2.  In all mines  in which  water is available,  any new  explosion barriers 
can be water barriers where  conditions permit. 
4.3.  The  layout  of the barriers should be based on the knowledge  that 
coal-dust  explosions  can develop  in any roadway  containing flammable 
dust,  and  in either direction,  although gas  concentrations and 
potential ignition sources are more  likely to be found  at certain 
points than at others.  Water  barriers should therefore be  installed 
at regular intervals in such roadways,  and particular attention paid 
to branches  and gate roads.  Wide-action water barriers rather than 
concentrated barriers are recommended  for use  in gate roads. 143 
WATER TROUGH BARRIERS 
GERMAN  EXPERIENCE 
WITH  WATER  BARRIERS 
--================= 
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Annex  1 
German  Experiences 
In 1962  investigations were  started in the German  coal mining industry to 
a) ·test the efficiency of water barriers and to establish whether or not 
they were  at  least as good  as  stone-dust barriers,  and 
b)  develop water barriers for operational use. 
The  investigation produced positive results and  led to  corresponding 
regulations within the industry.  These  favourable results as well as 
operational experience have  led to water barriers generally supplanting 
stone-dust barriers over the last few years.  Whereas  almost  all the 
barriers were  of the  stone-dust  type  in 1967,  the proportion of water 
barriers today is estimated at  around  7o  - 9o  %. 
The  concentrated water barriers used by  the German  industry today are 
of design  3  and  the wide-action barriers of design 4. 
Concentrated water barriers  (design 3) 
The  barriers consist  of water-filled troughs arranged in groups  (Annex  1.1). 
The  troughs,  which  are  covered by  lids,  hang in racks or stand on  racks 
or  supports.  Generally speaking,  the water content  is around  9o  litres, 
occasionally 4o  litres. Troughs  are made  of a  suitable material,  the 
most  important  characteristic being destructibility. 
A group  of troughs  comprises all troughs  installed within a  section of 
roadway  3  m long.  Depending  on  the size of the cross-section,  the group  of 
troughs must  cover at  least  35%,  5o%  or 65%  of the roadway  width. 
Several groups  of troughs  form  a  concentrated barrier.  The  barriers contain 
at  least  2oo  litres of water per  square meter of roadway  cross-section.  The 
amount  of water is at  least 5  litres per cubic meter of roadway  volume  in 
the barrier area. 
The  layout  of the barriers in the mine  workings  is based on  the knowledge 
that dust  explosions  can occur in any roadway  and  at  any point.  Barriers 
are therefore installed (Annex  1.2, part a): 
a) at roadway  junctions and  crossings at  intervals of not  more  than 
75  m,  and 
b)  in gate roads at intervals of not  more  than 2oo  m;  in all other level 
and  inclined roadways  at  intervals of not  more  than 4oo  m. 
Wide-action water barriers  (design 4) 
The  wide-action water barrier is a  further development  of the  system 
described for covering the whole  of the mine  with a  network of explosion 
barriers.  Wide-action water barriers are installed throughout  mine 
workings,  in particular in gate roads  (Annex  1.2, part b). 
Where  this system is used,  no  attempt  is made  to  combine  several groups 145 
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Annex  1 
of troughs to form  a  barrier and to  lay down  specific water  requirements 
for the entire barrier.  Instead,  the groups  of troughs are  spaced at 
intervals of up  to  3o  m from  each other.  The  amount  of water  in each 
group of troughs is at  least  1  litre per cubic metre of the roadway 
volume  up  to the next  group  of troughs. 
The  distance from  roadway  junctions and crossings to the nearest  group 
of troughs  must  not  be more  than 3o  m. 
In gate roads,  the distance between the  junction of face  and roadway 
and the nearest  group  of troughs  should be  as  small as possible and 
not  more  than 35  m.  It may  be  increased to  9o  m if additional troughs 
with a  certain volume  of water,  dependent  on  the actual distance and 
the cross-section of the roadway,  are installed in this area. 
Otherwise the  same  regulations as for design  3  apply,  in particular with 
regard to the groups  of troughs  and the arrangement  of the troughs. 146 
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Water trough  b  . 
( 
arrlers  f 
examples  of  o  Design 3 
arrangement of groups of troughs) 
Annex  1.1 r 
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French findings  and  conclusions 
Th~ use  of concentrated water barriers has  been developed  in France  since 
1972.  Before this,  a  number  of water barriers were  installed,  but  for 
experimental purposes  only. 
A circular of  22  December  1971  recommends  water barriers in naturally damp 
roadways,  working districts with hydraulic  stowing,  locations where  the 
maintenance of stone-dust barriers would  be  a  nuisance,  inclined roadways 
and roadways  severely constricted by monorails. 
Subsequently,  a  new  French regulation relating to control of flammable  dusts 
was  published on  13  July  1976  which specifies the use of barriers,  in 
particular,  in all dusty ro&ds  in mining districts,  except  strongly inclined 
roads,  and  lays down  the conditions for  installation of concentrated and 
wide-action water barriers. 
18  ooo  troughs  were  installed in France  in 1975,  39  9oo  in 1976.  It is 
intended to install 5o  ooo  in 1977.  Barriers are now  installed in all 
dusty roads  where it is technically feasible to do  so. 
The  new  French regulation maintains the principle of creating isolated 
sections of roadway by means  of concentrated barriers with 4oo  kg or 
4oo  1  of extinguishing agent per  square metre of roadway cross-section, 
and  specifies that  concentrated or wide-action barriers must  be set up 
in all the roadways  within the isolated sections.  It also  lays down  that 
concentrated barriers shall be  installed at the foot  of winding and upcast 
shafts and  in roadways  containing belt  conveyors for coal transport  which 
are  located between the  shafts and the isolated sections. 
Comparative  costs of water barriers and  stone-dust barriers 
The  following conclusions  (indicative only)  may  be  drawn  from  studies 
carried out  in three French coalfields on  costs of installation and 
maintenance of concentrated barriers: 151 
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(in French francs) 
Roadway  cross-section  10 m  2  12  2  15  m 
F~tinguishing agent  stone- water  stone- water  stone-
dust  dust  dust 
I . 
Trough  layout  standing 
I 
standin~ hanging 
I 
1  . 
Installation costs  4800 
I 
7300  5000  5400  4500  I  5000 
I 
I 
I 
Maintenance costs 
3500  3100  4200  2300  I  2300  5100  1 year  I 
I 
I 
Total cost for 1 year  8500  7900  9600  6800 
I 
I  7300  12400 
I 
I 
%  - 7% 
I 
- 24%  Difference in  - 3o%  1 
I 
I 
Water  barriers are thus  less expensive than stone-dust barriers both as 
regards  installation and maintenance.  The  difference in costs at the end 
of one  year of operation amounts  to -5 to  -3o%,  depending on  the conditions, 
and arises principally out  of maintenance requirements. 
Effectiveness of water barriers 
CERCHAR  conducted systematic trials with dust  explosions of  ~ow intensity 
initiated at the end  of a  dead-end gallery,  145  m long,  lo m  in cross-
section,  bolted and  empty  of material. 
A comparison between concentrated water  and  stone-dust barriers was 
undertaken,  the barriers being between 75  and  9o  metres  from  the end 
of the gallery.  The  water barriers comprised 6  or  12  8o-litre troughs, 
2  m 
water 
standing 
7100 
4700 
11800 
- 4,8% 152 
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the stone-dust barriers consisted of lo shelves each holding 5o  or  loo kg 
of stone-dust.  Th~ extinguishing agent  thus amounted  to approximately 
5o  or loo  1 per m  of gallery cross-section.  In all, it was  possible 
to halt dust  explosions  whose  flame  speed at the barrier was  between 
3o  and  16o  m/s,  depending on the quantity of extinguishing agent  used, 
and under  such conditions the two  t¥pes of barrier may  be  considered 
as being equally effective. 
In another series of tests the effectiveness of wide-action water barriers 
was  examined  using different trough layouts.  The  barriers comprised four 
groups of troughs  2o  m apart,  the first group being 35  m from  the end 
of the gallery.  The  troughs used were  basically 8o-litre PVC  troughs 
either held in a  support  or standing on  the floor,  and  arranged at 
right-angles to the line of the gallery. 
Under  such conditions,  and  given flame  speeds varying between 6o  and  loo m/s 
within the area of the wide-action barrier,  the flame  was  generally stopped 
befor3 the third group  when  each group  comprised  2  troughs  (1 litre of water 
perm  of gallery volume  up  to the next  group of troughs),  whether the 
troughs were  hanging 2  m above  the floor in supports fixed to the walls; 
standing on  the floor,  or one  standing on  the floor and  the other hanging 
at a  height  of 2  m (in which  case the troughs touched one  of the walls, 
leaving a  passageway of 1.8 to  2  m wide). 
With  one  single  tro~h per group,  arranged at right-angles to the  line of 
the gallery (o.5  1/m  of gallery volume),  it was  possible to stop the flame 
before the third group,  provided that the trough supports did not  sway  as 
a  result of the air displacement  and that the troughs were  approximately 
equidistant  from  the walls. 153 
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Research  began  on  water  barriers  in  the  U.K.  in  the  late  1960's 
with  the  object  of  developing  a  barrier  that  was  more  convenient 
and  flexible  in  use fuan  the  light  stone-dust  barrier.  In  a  modern 
gate  roadway  something  like  15  shelves  have  to  be  erected  (and 
maintained  and  advanced)  to  accomodate  the  amount  of  stone  dust 
required  of  a  light  stone-dust  barrier.  It is  often difficult 
to  install  such  a  large  number  of  shelves  among  the  equipment 
that  has  to  be  in  use  at  the  gate  ends  of  coal  conveyor  roads. 
A  barrier  that  was  equally effective  in  suppressing explosions 
but  which  would  require  a  smaller  number  of  shelves  would 
clearly  be  desirable.  There  was  also  a  need  for  barriers  that 
could  be  installed  in  the  low  wide  roadways  that  were  coming 
into  use  with retreat  mining. 
Tests  were  made  in  the  large  Buxton  explosion  gallery using 
barriers  in  which  the  water  was  contained  in  long  trays  made  of 
wood  and  in  individual  containers,  or  tubs,  made  of  wood  or 
plastic material.  It  was  found  that  water  barriers  can  be  as 
effective  as  stone-dust  barriers  and  that  lightly fitting lids, 
which  reduce  the  rate  of  evaporation  of  the  water,  had  no  mea-
surable  effect  on  performance. 
Trials were  carried  out  at  two  collieries  and  no  serious  problems 
were  encountered  in their  installation and  maintenance.  There 
was  some  criticism  to  the  effect  that  a  50  litre tub  of  water 
was  rather  heavy  and  therefore  difficult  to  empty,  as  when  it is 
required  to  be  moved. 
On  the  basis  of  the  results  of  the  tests  in  explosions  and  the 
colliery trials the  British regulations  were  amended  to  allow 
the  use  of  approved  types  of  w·ater  barriers.  Previously  only 
approved  types  of  stone-dust  barriers  had  been  allowed.  An  appro-
ved  type  of  water  barrier  is described  that  may  be  used  in  place 
of  the  light  stone-dust  barrier.  Its  overall  length,  construction 
and  siting are  the  same  as  for  the  light  stone-dust  barrier,  but 
the  shelves  are  loaded  with  plastic  tubs  containing water.  There 
are  two  sizes  of  tub  that  have  been  used.  The  overall  dimensions 
of  the  larger  tub,  including  the  lid and  allowing for  handles, 
are  21  x  19  x  15  in.,  the  last dimension  being  the  height.  The 
corresponding  dimensions  of  the  smaller  tub  are  18  x  13  ~·12 Y2 
inches.  (The  dimensions  have  not  yet  been  officially transcribed 
into  SI  units).  The  former  should  contain  50  litres  of  water  and 
the  latter,  25  litres.  The  tubs  are  placed  on  the  shelves  with 
their  long  side  parallel  to  the  axis  of  the  roadway. 
The  total  mass  of  water  contained  in  a  barrier  must  be  the  same 
as  that  of  stone  dust  required  for  a  stone-dust  barrier,  that  is, 
not  less  than  22  lbs  per  square  foot  of  the  average  cross-
section  of  the  length  of  the  road  in  which  the  barrier is placed. 
However,  the  maximum  amount  of  water  on  a  shelf  may  be  up  to 
twice  that  allowed  for  light  stone-dust  barriers.  This  means  a 156 
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loading  of  not  more  than  40  lbs  of  water  per  foot  length  of  shelf 
length.  The  effect  of  this  is that  only  about  half  the  number  of 
shelves  are  necessary  in  the  water  barrier as  compared  with  the 
stone-dust  barrier,  but  in  order  that  the  two  barriers  should 
extend  for  about  the  same  distance  along  a  roadway,  the  spacing 
between  the  shelves  in  the  water  barrier is  6  to 14ft.,  compared 
with  3  to  7  ft.  for  the  light  stone-dust  barrier.  No  part  of  any 
shelf  or  container  must  be  less  than  4  in.  from  the  roof  or 
sides  of  the  road,  or  prop,  or  other  support. 
So  far  no  colliery has  taken  up  the  option  of  using  a  water 
barrier  instead  of  the  light  stone-dust  barrier. 157 
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BElGIAN  EXPERIENCE  WITH  WATER  BARRIERS 
1.  Legislation 
Belgian legislation on  flammable  dusts dates from  1962/63 and  consists of 
three  documents  : 
- The  royal Arrete of  28  June  1962  on  the prevention of coal-dust 
explosions  in the underground  workings  of coal mines; 
- The  Circular from  the Directeur General des Mines  of 24  July 1963 
containing the directives on neutralization; 
- The  Circular from  the Directeur General des Mines  of 7  November  1963 
containing directives on  isolating ventilation districts. 
The  royal Arrete provides  simply that  'in every classified mine  or part 
of a  mine  measures  shall be taken to isolate workings  or groups  of workings 
to arrest dust  explosions•. 
The  Circular of 7 November  1963  provides for two  types of explosion 
barrier:  a  stone-dust  type barrier and  a  water barrier.  Although various 
models  of the first type are described in detail the  Circular provides 
only  scant  information on  the second type  (this was  1963!).  It authorizes 
the installation of water barriers provided that: 
-the distance between two  consecutive t:roughs  (or two  consecutive groups 
of troughs)  is one  to two  metres; 
- the total volume  of water of a  barrier is 2oo  litres per  square metre 
of roadway  cross section. 
Since  1963  the Administration des Mines,  the Institut National des  Industries 
Extractives  (INIEX)  and the collieries have  consistently paid close 
attention to the work  of the Versuchsgrubengesellschaft  and  to developments 
in German  legislation. 
In accordance with the very general terms  of the royal Arrete  and the Cir-
cular mentioned above  and also with German  experience,  the  Campine  collieries 
have  installed and  developed water trough barriers,  as  shown  below;  they 
have  had at all times the full agreement  of the  Corps  des Mines. 
2.  Practice in the  Campine  collieries 
Water barriers were  initially brought  into use  in the five collieries 
at various times between 1968  and  1974.  This disparity has remained 
apparent  over the years and is reflected in the situation at the end 
of 1976.  Moreover,  at  each time,  it is essential to distinguish clearly 
between primary barriers (in stone-drifts) and  secondary barriers 
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The  proportions of water barriers at the various collieries on 
31  December  1976  were  as follows: 
- Primary  :  maximum  96%,  minimum  7%,  average 42%; 
- Secondary  :  maximum  loo%,  minimum  o%,  average  55%. 
At  the collieries in which all secondary barriers are water barriers, 
all the gate roads contain proper~ distributed barriers although only 
84%  of the primar,y barriers are water barriers.  3 94o  troughs were 
installed in 1976  (out  of a  total of 5  030  for the coalfield). 
The  disparity between the various collieries is apparent  even  in the 
medium-term forecasts which range from  "experimental stage" to  'high-speed 
development•. 
From  the point  of view of cost no  systematic study has been undertaken 
and the few  data available are rather incongruous.  The  following 
conclusions ~'  however,  be drawn: 
- the cost of installing a  water barrier is rough~ the same  as that of 
installing a  stone-dust barrier; 
- water barriers are far less expensive to check and  maintain;  an  average 
figure of the order of Bfrs  3 000  per barrier per year has been quoted. 161 
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STATEMENT  OF  THE  VIEWS  OF  THE 
MINES  SAFETY  AND  HEALTH  COMMISSION 
on 
STRATA  REINFORCEMENT 
The  terms  of  reference given by  the Mines  Safety and Health Commission  to  the 
Working  Party on Strata Control  and  Stability of Ground,  on  26th March  1971, 
charged  the Working  Party with examining whether it wes  possible  to  draw  up 
practical directives for  the prevention of falls of  ground,  taking  into 
account  the  individual  features  of  coal measures  and  workings.  In particular, 
it should  study both general  and  specific measures  for  avoiding falls of 
ground.  Accordingly, 
1.  The  Working  Party on Strata Control  and  Reinforcement of Ground,  has 
assembled  a  considerable  amount  of  information on  techniques  available 
for  the reinforcement  of  strata as  practised in mines  in the member  states 
of  the European  Community.  These  techniques  include,  bolting,  dowelling 
and  injection.  The  information is available  in extenso  in document 
1612/4/75. 
2.  It is clear that these methods  offer a  way  of  strengthening  the weak 
strata which may  be  encountered  during mining,  and  by  their application, 
under  the  appropriate  circumstances,  the risk of falls of  ground which 
might  cause  injury to persons,  may  be  reduced. 
On  its own,  bolting may  be  acceptable  in special  circumstances. 
3.  Therefore,  these techniques  should,  wherever  possible be  considered 
during  the planning of workings  ;  in addition,  their application may  be 
useful  and/or necessary when  weak  or broken ground  is encountered. 
4.  The  role of all three  techniques  is normally  to help  to create  improved 
conditions  in which  conventional  supports,  can be  set  and/or  can function 
with greater safety.  However,  in certain  European coal mines  special 
conditions  exist in routine working where  roadways  can be  solely supported 
by bolting. 
5.  In general,  managements  should be  encouraged  to establish codes  of  good 
practice in which  account  is  taken of  the  experience  and principles  set 
out  in Doc.  n°  1612/3/75.  They  should note  the  three methods  of  strata 
reinforcement  and  consider  the  application of  these  techniques,  in 
particular in the  following  circumstances. 
5.1.  When  a  face  or heading has  been established  and  may  have  to  stand 
for  some  time  in a  position  ;  especially during  the installation 
or  salvage of  equipment. 164 
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5.2.  Whenever  there is weak  or broken  ground  such  as  in the vicinity of 
neighbouring  workings  or geological disturbances. 
5.3.  Where  there  are excavations with  large cross-sections which  cannot 
be  dressed  and  supported  immediately. 
6.  The  technical details of  the  application of bolting,  dowelling  and  injec-
tion will depend  on  the  conditions  in different  coalfields  and  are  set 
out  in several  examples  described  in doc.  n°  1612/4/75.  Modifications 
may  have  to be made  in the  light of  local  circumstances. 
6.1.  In cases  where  major  reliance is placed  on  bolting,  and  especially 
where it is  the  sole method  of  support,  its performance  as  a 
support  should ·be monitored  (an  example  of  one  method  is given on 
page  7,  para.  2.1.10 of  doc.  n°  1612/4/75).  This may  embrace  other 
elements  of  the  support  system,  including  the resins used. 
6.2.  It is  recommended  that  the  chemicals  used  for  bolting,  dowelling  and 
injection purposes  should  be  tested for  their general  suitability 
for  use underground.  In particular certain types  of  resin are more 
flammable  than others,  release noxious  vapours  on mixing or may  have 
an  effect on health.  The  test procedure  should result  in advice 
being  given  to  the user  on  the  conditions  of use  of various 
products,  and  the  appropriate precautions  which  should  be  taken 
during  their use. 
7.  Necessary  developments 
The  Mines  Safety and  Health  Commission  believes that  in  the  research 
and  development  programms  for member  states,  the  following  items  should 
be  considered 
7.1.  Systems  of drilling and  placing bolts dowels  or injection which 
are  remotely controlled  from  a  position of  safety suited  to  the 
conditions  encountered  in European  Coal  Mines. 
7.2.  Improved  systems  for dressing  the  newly  exposed  strata, especially 
in the  case  of  large excavations. 
7.3.  Improved  resins  and  other  chemicals  to  obtain better adhesion  in 
all sorts of conditions. 
7.4.  Improved methods  of monitoring  the  performance  of bolting as  a 
support which  should  ideally lead  to better methods  of  planning 
strata reinforcement using  the  appropriate  technique  of bolting, 
dowelling,  or  injection. 
8.  General 
The  Mines  Safety and Health  Commission  takes note  of  the report  (Doc.  n° 
1612/4/75)  and  wishes  that  the  study  and  the utilisation of  these 
techniques  of  Strata Reinforcement  be  encouraged,  for it feels  that 165 
STRATA REINFORCEMENT 
applied  in  the right way,  they  can help  to  improve  safety in mines.  It 
hopes  in particular that  the research and  development  indicated  in para-
graphs  7.1.  to  7.4.  will be  completed  by  the appropriate departments  in 
the member  states as  possible  ;  and  the Mines  Safety and  Health Commission 
invites  Governments  to  encourage managements  to use  these  techniques  of 
Strata reinforcement when  broken ground  is encountered  and  especially in 
the  circumstances  set out  in para 5.1.  to  5.3.  above. 
9.  The  Mines  Safety  and  Health Commission  asks  the Working  Party on  "Strata 
Control  and  Rock  Mechanics"  to  submit  a  report  on  the health risks  (if 
any)  arising from  the use  of certain resins. 167 
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SAFETY IN THE WINNING AREA 
FOREWORD 
Mechanisation in  mines  underground has appreciably altered working conditions. 
Physical  strain  is  now less,  but, in  return, increased  demands  are  made on training, vigilance 
and  prudence.  Accident and  health risks are incurred above all by changing operating condi-
tions,  restricted vision  and  lack  of communication and  by technical defects  occurring when 
machinery is in use. 
For  these  reasons,  the Mines  Safety and Health Commission  has  instructed the 
Working Party to submit proposals on how to avoid or reduce such risks. 
The  Working  Party  has  analysed  numerous accidents reports,  listed  the various 
causes  and,  taking  into  consideration  the  current level of technology, drafted specific propo-
sals  for  the safety of machinery in the winning area.  These proposals are designed to achieve 
further  "humanisation" of work by  providing the highest  possible  level  of safety and health 
protection for the workers, as well as trouble-free operation of the machinery. 
The  safety  proposals  cover  primary safety measures,  secondary safety measures 
and guidance  on safety measures.  The  primary safety measures must be implemented at the 
design and manufacture stages of a machine system and its components.  Collaboration should 
occur between  the machine manufacturers and the users. If this is insufficient in a particular 
case,  the secondary safety  measures  are  intended to provide  additional devices for improved 
vision  and,  control of machinery, good communications between workers and also protection 
against  accidents.  Finally,  the  safety  and  health  of the men  concerned should  be  further 
safeguarded  through guidance  on safety measures i.e.  by means  of relevant  training and  ap-
propriate working instructions. 
The  safety proposals must be considered in conjunction with the installation and 
operating instructions prescrived for each machine.  In individual cases, minimum prescriptions 
can be  laid  down by the responsible authority.  In addition, there should be close cooperation 
between  manufacturers  and  users  in  order to ensure the safe  and  trouble-free  operation of 
the machines. 170 
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1.  General 
1.1.  The  Working Party's  terms  of reference 
1.2. 
The  Mines  Safety  and  Health  Commission  instructed  the  Working 
Party  to  investigate  means  of  combating accidents  resulting 
from  mechanisation,  taking into acoount  current  techniques  in 
winning  and  roadway  drivage,  modern  support  methods  and  face 
and  auxiliary  conveyor  systems. 
Specific  tasks  of  the  Working  Party are  as  follows  : 
a)  Compilation  of  a  list of  the  minimum  safety requirements  to 
be  observed  by  manufacturers  in  the  design  of  machines  and 
mechanical  equipment.  This  list is  intended  for  use  by  the 
mining industry. 
b)  Examination  of  safety  precautions  and  devices  such  as  visual 
and  acoustic  signalling,  functional  testing and  in particu-
lar methods  of  stopping machines  and  mechanical  equipment 
from  any  point  in  the  face  and  roadway.  The  possibilities 
of  modern  remote  control  and  remote  monitoring  systems, 
electrical protection  of  motors  in  the  event  of  overloading 
or  obstruction  of  equipment,  and  developments  in  the  field 
of lighting etc.  are  to  be  taken into  account. 
Division  of  study areas 
After  preliminary  examination  the  Working  Party  decided  that 
the  initial effort  should  be  directed  towards  the  mechanisation 
of  winning  and  conveying in the  winning area  (coalface  area), 
this  being  the  field  covered  by  this first report.  The  mecha-
nisation  of  roadhead  operations,  as  long  as  machines  of  the 
type  for  winning  are  not  used,  will  be  the  subject  of  a  later 
report. 
Accidents  caused  by  falls  of  ground  and  electric current  are 
not  dealt  with here  but  will  be  investigated  by  the  Working 
Parties  on  Roof  Control  and Electricity. 2. 
2.1. 
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Mechanisation  in the  winning  area is not  yet  complete,  but  will 
probably  progress  towards  fuller  mechanisation  and  some  auto-
mation.  Technical  procedures  will  be  developed  further  with 
due  consideration being  paid  to  the  safer  use  of  machinery. 
Attention is  to  be  given  to  the  evaluation  of  the  results  of 
accident  investigations for  the  purposes  of  establishing direct, 
indirect  and  educative  safety  precautions. 
Definitions 
Working  places 
The  working  places  are  the  localized areas  where  coalface 
mining  operations  are  carried  out.  It includes  the  face  working 
area  with its coal-getting and  face  conveyor  systems,  face 
supports  and  stowed  goat,  the  roadhead  area  with all its as-
sociated machinery  and,  where  appropriate  advance  heading or, 
in retreating working,  the  materials  recovery  areas  of  the 
roadways. 
2.2.  Machinery 
A  machine  is defined  as  an  integrated unit  of  power  and  pro-
cessing machinery  employed  for  a  specific  purpose,  including 
power  transmission  equipment  and  associated safety devices. 
Examples  are  machines  and  apparatus  for  coal-getting,  con-
veyor  systems  and  other  mechanical  equipment.  Machinery  whose 
functions  are  complementary  and  which  are  therefore  used  to-
gether  are  termed  integrated  machine  systems. 
2.3.  Coal-getting machine 
The  coal-getting machine  is  a  machine  unit  for  coal-getting 
which  may  include  the  stripping of dirt  or  stone.  The  coal-
getting is  done  by  cutting or  ploughing tools.  In stripping 
winning  (ploughing),  drives  and  anchorages  at  the  ends  of  the 
face  are  joined  to  the  drives  and  anchorages  of  the  face  con-
veyor.  In  cutting winning,  the  drive  and  cutting tools  are 
combined  in the  power  loader  ;  only  the  anchorages  for  the 2.4. 
2.5. 
2.6. 
2.7. 
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haulage  device  of  the  power  loader  and  the  conveyor  drives 
are  joined  together  at  the  ends  of  the  face. 
Breakers 
The  breaker  is  a  machine  unit  to  reduce  the  size  of  large 
pieces  of  the  product.  It may,  for  example,  be  mounted  over 
the  scraper  conveyor  in such  a  way  that  the  material  being 
conveyed  is picked  up  and  large  pieces  up  to  a  certain size 
crushed. 
Scraper  conveyors 
The  scraper  conveyor  is  a  machine  unit  used  for  continuous 
conveying  of  bulk material  by  means  of endless  single  or  mul-
tiple  chain assemblies,  equipped  with  special  scrapers  in  the 
form  of  flights.  The  chains  run  in appropriately  shaped, 
flexibly interlinked sheet-metal  pans,  which  guide  the  chains 
and  the  scrapers  and  convey  the  bulk material.  The  drives  and 
return  ends  of  scraper  chain  conveyors  form  part  of  the  con-
veyor  at its end  points,  where  the  conveyor  chains  are  guided 
over  sprockets  and  the  drive  power  initiated. 
Face  conveyors 
The  face  conveyor  is a  conveyor  in  the  face  working  area  used 
for  conveying in conjunction with  the  winning  process.  In 
mechanised  working it is generally  a  scraper  chain  conveyor 
which  is also  used  for  guiding  the  coal-getting machine  and 
for  attaching various  ancillary equipment. 
Stage  loaders 
The  stage  loader  is located at either  end  of  the  face  conveyor. 
Generally  a  scraper  chain  conveyor  is used  which  is moved  for-
ward  with  the  face.  The  driving units  or  return  ends  or  line 
of  pans  may  be  linked  to  the  face  conveyor  at  the  roadhead. 173 
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2.8.  Short  conveyors 
2.9. 
Short  conveyors  are  generally  scraper  chain  conveyors  or  belt 
conveyors  covering short  distances  which  can  be  observed  or 
checked  completely  and  continuously  from  the  position  of  the 
operating controls. 
Danger  Area 
A  danger  area  is  a  localised area  surrounding  equipment  which 
presents  inherent  hazards  to  persons  which  cannot  be  entirely 
eliminated  by  shielding. 
3.  Accidents  and  exceptional  occurences 
3.1.  Principles 
Accidents  and  dangerous  occurences  are  evaluated  from  a  safety 
point  of  view  using  the  results  of  official investigations. 
The  assessment  of  essential  causes  and  technical factors  leads 
to  certain safety  proposals. 
3.2.  Causes  of accidents  with  coal-getting machines 
3.2.1  Inadvertent  movement  of  machinery  or  their  individual  compo-
nents  as  a  result  of  fractured  materials,  obstructions  or 
inadequate  anchorage  or  defective  operating controls. 
3.2.2  Chain  breakages  caused  by  overloading as  a  result  of  excessive 
wear  or  excessive static or  dynamic  stress. 
3.2.3  Oscillation or  whipping  of  free-running  chains  under  tension 
and  flying  pieces  of  coal  or  dirt. 
3.2.4  Injuries  caused  by  contact  with  moving  parts  of machinery 
during  scheduled  or  unscheduled  work  at  the  collieries. 
3.2.5  Unexpected  starting up  of  a  machine  unit  as  a  result  of  in-
correct  switching  or  faults  in  the  control  mechanism. 
3.2.6  Coal-getting machine  inadvertently  overshooting  the  limits  of 
their  proper  travel. 
3.2.7  Unexpected  movement  of  chains  and  ropes  under  tension  during 
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3.2.8  Firedamp  ignitions  or  tires  caused  by  the  frictional  heating 
of  moving  parts  or  the  formation  of  incendive  sparks  or  par-
ticles  or  by  defective  electric apparatus. 
3.3.  Causes  of  accidents  with  scraper  chain  conveyors 
3.3.1  Inadvertent  movement  of  the  drive  units  or  conveyor  pans  as 
a  result  of fractured  materials,  blockages,  inadequate  ancho-
rage  or  faults  in the  control  mechanism  ;  blockages  inside  the 
conveyor  system at tail ends  and  through  coal  and  bulky  objects 
being  trapped  between  the  conveyor  chain  assemblies  and  the 
coal-getting machine,  breaker  or  stage  loader. 
3.3.2  Chain  breakages  caused  by  overloading as  a  result  of  excessive 
wear  or  excessive  static or  dynamic  stress. 
3.3.3  Unexpected  starting up  of  a  machine  unit  as  a  result  of incor-
rect  switching  or  faults  in  the  control  mechanism. 
3.3.4  Unexpected  movement  ot individual  machine  parts and/or  chains 
and  ropes  under  tension during repair  work. 
3.3.5  Injuries  which  occur  during normal  or  exceptional  operations 
near,  on  or  above  the  conveyor  ;  those  which  occur  through 
inadvertent  contact with moving  parts  of  the  machinery  and 
whilst  removing  bulky  objects  from  the  moving  conveyor. 
3.3.6  Firedamp  ignitions  caused  by  frictional  heating ot moving 
parts  or  the  generation  of  incendive  sparks  or  particles  or 
by  defective  electric apparatus. 
3.4.  Causes  of  accidents  involving coal  breakers 
3.4.1  Inadvertent  movement  of  a  machine  unit  as  a  result  ot blockages 
or  inadequate  anchorage. 
3.4.2  Unexpected  starting up  of  a  machine  unit  as  a  result  of in-
correct  switching  or  faults  in the  control  mechanism. 
3.4.3  Injuries  caused  by  contaot  with  moving  parts  ot the  coal 
breaker  and  persons  or  their  limbs  being dragged  into  the 
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4.  Safety  proposals 
4.1.  Principles 
4.1.1  Manufacture 
Machinery  for  the  winning area  should  be  manufactured  in ac-
cordance  with  the  pertinent regulations  and  with accepted 
engineering principles,  the  aim  being to  ensure  that if good 
operating practice is  observed  and  the  equipment  is maintained 
in  a  safe  and  reliable  condition  the  maximum  degree  of  pro-
tection against all hazards  is afforded  to  workers  and  trouble-
free  operation is achieved. 
4.1.2  Good  operating practice 
Machinery  in  the  winning  area  should  be  so  selected and  opera-
ted  that  the  standard  of safety provided  for  during design  and 
manufacture  is maintained.  All  reasonable  measures  should  be 
taken  to  prevent  accidents  arising from  changed  operating 
conditions,  poor visibility and  difficulties in communication. 
4.1.3  Danger  points 
Danger  points  on  machinery  should  be  covered  to  protect  persons 
from  inadvertent  contact.  If this is technically not  feasible 
danger  points  should  be  treated as  danger  areas. 
4.1.4  Danger  areas 
Danger  areas  should  be  fenced  off,  marked  or  identified to 
avoid  inadvertent  access.  Marking is generally  only effective 
in conjunction with  adequate  lighting.  In  danger  areas  where 
persons  could  be  endangered  by  the  operation  of  the  machines 
work  on  them  should  only  be  carried  out  after stopping  and 
locking  out  the  machine. 
4.1.5  Machine  units  and  supports 
Good  operating practice for  machine  units  should  ensure  that 
any  reduction in  the  efficiency of  the  support  system is 
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4.1.6  Co-ordination  of  safety  precautions 
The  manufacturers  and  users  of  machinery  for  the  winning area 
should  co-ordinate all safety measures.  Design  and  construction 
of machinery  should  in  the first  place  conform  to direct  safety 
principles  where  this is technically feasible.  These  should  be 
supplemented  by  special indirect safety measures  in  order  to 
eliminate further  hazards.  Safe  operation must  be  ensured  by 
training. 
4.2.  Primary  safety measures 
4.2.1  Design  characteristics 
Machinery for  the  winning  area  should  be  so  manufactured  and 
assembled  that,  provided  the  machinery  is  operated  in accor-
dance  with  good  practice,  the  materials  and  construction will 
ensure  an  adequate  degree  of  safety.  Components  which  are 
exposed  to  fluctuating stresses  should  be  sufficiently robust 
to  withstand  these  conditions. 
Machinery  for  the  winning  area  should  be  so  manufactured, 
assembled  and  maintained  that  protection is afforded  against 
the  risks  of accidental  contact,  centrifugal forces,  suction, 
overheating,  excessive  pressure,  overloading,  noise,  radiation 
and  dust  as  far  as  is necessary  for  the  protection  of  persons 
in accordance  with  good  operating practice. 
Protection against  overheating should  not  only  prevent  acci-
dents  caused  by  contact  with  overheated  components,  but  also 
include fire  and  explosion  prevention.  Frictional  overheating 
of  moving  parts  and  incendive  sparking caused,  for  example, 
by  light alloys,  are  to  be  avoided.  Non-inflammable  or  fire-
resistant hydraulic  fluids  should  be  used. 
Conveyor  pans  and  spill plates  should  not  have  protruding 
corners  against  which  material  might  become  lodged  while 
being  conveyed. 
4.2.2  Drive  power  and  haulage  medium 
Machinery  for  the  winning  area  should  be  so  designed  that  the 
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drive  power  does  not  exceed  a  predetermined  value  which  shall 
depend  on  the  breaking strength  of  the  chain. 
The  use  of unprotected  haulage  chains  should  be  avoided  as 
far  as  possible.  Chain  guides,  particularly at  the  chain 
sprocket  or  return wheel  should  be  guarded  to  eliminate 
hazards.  Dangerous  whipping  of  unprotected  chains  or  ropes 
under  tension  towards  the  travelling track  or  other  working 
areas  is  to  be  prevented  by  appropriate  restrainers. 
4.2.3  Safety  precautions  against  inadvertent  movement 
Machinery  in  the  winning  area  should  be  secured  in such  a  way 
that it may  only  move  within  the  limits  of  proper  operating 
practice.  Inadvertent  movement  should  be  avoided  by  means  of 
anchoring  equipment  which  should  be  able  to  withstand  any 
shifting forces  resulting from  the  drive  or  the  weight  of  the 
equipment. 
4.2.4  Ancillary  equipment 
Machines  in the  winning area  should  be  fitted with  equipment 
to facilitate  operation and  maintenance  from  the  goa£  side. 
Machine  parts  that  are  difficult  to  handle  because  of their 
weight  or  dimensions  must  be  fitted with attachment  points  so 
that  they  can  be  transported,  assembled  or  repaired safely. 
It should  be  possible  to fit,  replace,  secure  and  tension 
plough  and  conveyor  chains  in a  safe  manner  according to 
established  procedures  using ancillary equipment  supplied  for 
the  purpose.  Spill plates,  and  additional  equipment  in seams 
of  greater  thicknesses,  should  be  provided  on  the  goaf  side 
of  the  conveyor  in  order  to  protect  the  travelling track 
against  coal  slips  or  spillage  of  conveyed  material.  The 
delivery  end  of  the  face  conveyor  should  be  designed  so  as  to 
ensure  the  safe  transfer  of  the  coal  to  the  stage  loader  ;  this 
may  involve  special  precautions,  e.g.  guide  plates  and  spillage 
conveyors,  against  jamming  of  conveyor  chains,  spillage  and 
the  return  of  coal  fines  in the  bottom race.  Dust  control 
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The  hydraulic  shifting gear  for  the  drive  units,  the  face 
conveyor  pan  line  and  stage  loader  should  be  co-ordinated  to 
permit  controlled shifting.  There  should  be  systematic  provi-
sion tor  suitable  attachment  points  and  anchorage. 
4.3.  Secondary  safety measures 
4.3.1  Lighting 
Machinery  in the  winning area  should  be  used  only  when  the 
general  level  of lighting is adequate  and  such  that all zones 
of  danger  can  be  recognised.  The  level  of  illumination should 
be  in keeping with  the  manpower,  degree  of  hazard  and  type  of 
operation involved. 
4.3.2  Communication 
Machinery  in  the  winning area  should  be  used  only if voice 
communication  between  the  persons  taking part  in the  operation 
is possible  at all times.  Communication facilities  - wherever 
possible  two-way  devices  - should  be  installed ready for  use 
at  appropriate  intervals. 
4.3.3  Operation 
Machines  in  the  winning area  should  only  be  operated if control 
devices  are  available  which  allow  safe  normal  operation accor-
ding  to  instructions.  The  control  devices  should,  if possible, 
be  centralised at  one  point.  The  control  panel  may  be  a  fixed 
installation outside  the  winning area,  a  moveable  unit  within 
the  area  or  a  portable unit.  Starting switches  should  be  lo-
cated  and  designed  in  such  a  way  that  they  cannot  be  operated 
inadvertently.  Cut-out  devices  should  be  easily recognizable 
and  readily accessible. 
4.3.4  Pre-start warning 
Machines  which  cannot  be  continuously  observed  from  the  con-
trol  panel  should  be  used  only  in conjunction with  a  pre-start 
warning  system.  Before  the  machine  is  operated  or  set in mo-
tion an  unmistakable  warning  signal  must  automatically  be 
emitted  which  can  be  perceived  throughout  the  danger  zone. 179 
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4.3.5  Shut-down  and  locking mechanisms 
Machines  which  cannot  be  continuously  observed  from  the  control 
panel  should  be  used  only  in conjunction with readily accessible 
shut-down  and  locking mechanisms.  When  an  emergency  stop  switch 
is  operated  the  driving  power  should  be  immediately  cut  off and 
locked  against restarting.  The  shut-down  and  locking switches 
should  be  placed at  the  shortest  practical intervals  and  must 
be  capable  of  operation at all times. 
4.3.6  Automatic  monitoring 
Machines  in the  winning area  should  be  fitted with monitoring 
and  display instruments  which  automatically indicate  whether 
those  elements  of  the  installation which  are  important  from 
the  safety point  of  view  are  in good  working  order  and  fully 
operational.  Potentially dangerous  faults  should  cause  the 
machine  to  be  switched  off automatically. 
4.3.7  Protection  of electrical apparatus  against  firedamp. 
If possible  in gassy  mines  electrical apparatus,  with  the 
exception  of  power  and  lighting apparatus,  should  only  be  of 
the  intrinsically-safe  type. 
4.4.  Guidance  on  safety measures 
4.4.1  Description  of  good  operating practice 
The  users  in liaison with  the  manufacturers  should  draw  up  a 
written  code  of  good  operating practice,  taking into  account 
the  operating techniques  involved,  the  permissible  stresses, 
local  conditions  and  any  dependence  on  other working  processes. 
4.4.2  Description of  safety measures 
The  users  in liaison with  the  manufacturers  should  provide 
information  on  potential hazards  which  could arise  when  the 
machine  is  operated  in accordance  with  good  practice  and  with 
due  regard  to  local  conditions.  They  should  subsequently 
describe  the  direct  safety features  incorporated in the  design 
by  the  manufacturer  and  the  indirect safety measures  to  be 
taken  by  the  user.  Any  further  safety precautions  required 
should  be  laid  down  for  guidance. 180 
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4.4.3  Operating instructions 
The  users  in liaison with  the  manufacturers  should  draw  up 
operating instructions  which  conform  to  good  operating prac-
tice  and  safety requirements  for  assembly,  entry  into service, 
operation,  maintenance,  cleaning,  repair  and  dismantling  of 
the  machinery.  The  details  of  the  working  methods  and  the 
inter-dependence  of various  concurrent  or  consecutive  opera-
tions  should  be  taken into  account. 
4.4.4  Safety standards 
Users  should,  in accordance  with  good  practice,  safety requi-
rements  and  the  operating instructions,  lay  down  the  most 
appropriate  allocation  of  supervisory  and  inspection respon-
sibilities and  the  extent  to  which  use  should  be  made  of 
specially trained  supervisory  personnel  or  theoolliery safety 
department.  The  manufacturer  should  be  consulted. 
4.4.5  Training 
Users  should  examine  whether  the  proposed  methods  of  working, 
operating practice,  safety measures  and  operating instructions 
are  covered  by  the  training  programme.  If not,  the  appropriate 
training schemes,  introductory  or  familiarization courses, 
refresher instruction,  should  be  introduced.  Where  necessary 
the  manufacturer  should  collaborate  in such  programmes. 181 
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C.  VENTILATION,  FIREDAMP  AND  OTHER  MINE  GASES 
- Study of  the  group  of Experts  on Ventilation Stabilization of Ventilation 
in Pit Fires  - investigation in the  light of Prof.  Budryk's  theory 
(this  study consists of  two  separate parts  :  the Report  itself and  Annex 
III to  the 6th Report  of  the MSHC,  September  1966); 
- Practical  conclusions  of  the application of  the  theory of  stabilization 
of ventilation  (6th Report  of  the MSHC,  Annex  III,  September  1969); 
- Circular  181  of  the Belgian Ministry of  Economic  Affairs relating to  the 
prevention of  outburts of  Firedamp  (11th Report  of  the MSHC,  Annex  X, 
May  1974); 
- Conditions  under which  examption might  be  granted  to raise maximum 
permitted  CH4  limits in Member  States  (Annex  V); 
- Notes  for  guidance  on  the measures  to be  taken  to  stabilise ventilation 
in the event  of  open fires  underground  (Except  in shafts)  (14th Report 
of  the  MSHC,  Annex  IX,  June  1977); 
- First Report  on  Ignitions of Firedamp  by  Power  loaders  and  Heading 
Machines  (14th Report  of  the MSHC,  Annex  X,  June  1977). 184 
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D.  WINDING  ENGINES,  WINCHES,  ROPES  AND  SHAFT  GUIDES 
- Report  on  the  electro-magnetic examination of ·winding  ropes  (3rd 
Report  of  the  MSHC,  Annex  VI,  November  1966); 
- Final  report  on  electro-magnetic tests carried out with the financial 
aid of  the High Authority in the  Bochum  Rope-testing  Station  (3rd Report 
of  the MSHC,  Annex  XI  a,  November  1966); 
- Report  on  the  use  of  accelerometers  for  testing winding  installations 
(3rd  Report  of  the MSHC,  Annex  V,  November  1966); 
- Report  on  measurement  and  testing procedures  for  shaft and  roadway 
winding  ropes  and  for  guides  for  shaft  and  roadway  haulage  installations 
(7th Report  of  the  MSHC,  Annex  VII,  September  1970); 
- Report  of  the  Rope  Testing Office of  the Westfalische Berggewerks-
chaftskasse Bochum  on  rope  testing means  and  procedures  for  improving 
safety in mine  shafts  and  roadways  employing  rope  haulage  (lOth 
Report  of  the  MSHC,  Annex  V,  June  1973); 
- Summary  of  current  techniques  in shaft winding  and  rope haulage 
with special reference  to  the  design of winding  engines  (ARNOLD) 
(printed  separately,  July 1975); 
The  safety requirements  for brakes  on  winding  engines  and  winches 
in the  shaft winding  plant of  the  German  mining  industry  (HAUSLER) 
(printed  separately,  July 1975); 
-Shaft winding  and  safety  (HOISCHEN)  (printed  separately,  July 1975); 
- Minimum  safety requirements  for winding  and  balanc~ rope  suspension 
gear,  for  shaft winding  and  sinking  installations  (13th Report  of  the 
MSHC,  Annex  VII,  1976); 
- Information report  "New  aspects  of  the  testing of  ropes  in winding 
installation subject  to  high  and  maximum  stress" by  Dr.  Ing.  ARNOLD, 
Seilprufstelle der Westfalischen Berggewerkschaftskasse,  Bochum 
(13th Report  of  the  MSHC,  Annex  VII,  1976). 
E.  STRATA  CONTROL  AND  STABILITY  OF  GROUND 
- Notes  concerning  the statistical comparison  of  serious  and  fatal 
accidents  due  to falls of  ground  in the bituminous  coal  ming 
industry of  the  European Communities  and  Great  Britain  (11th Report  of 
the  MSHC,  Annex  XII,  May  1974); 
- Notes  on  operating statistics in the  coal m1n1ng  industry of  the European 
Community  countries  as  established for  1972  (11th Report  of the MSHC, 
Annex  XIII,  May  1974). 
- Strata reinforcement  by  bolting,  dowelling  and  injection techniques 
(15th  Report  of  the  MSHC,  Annex  VII,  July 1978). 185 
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F.  ELECTRICITY 
Decision on  the  removal  of oil from resistors,  condensers,  transformers 
switches  and  relays  used  underground  (1st Report  of  the  MSHC,  April  1959); 
- The  use of  non-flammable materials for  the manufacture  of electric cables 
and  leads  for  underground  use  (2nd  Report  of  the  MSHC,  page  5,  June  1961); 
- Requirements  which must  be  met  by  electrical shotfiring leads  (2nd  Report 
of  the  MSHC,  page  8,  June  1961); 
Protection of  the  underground  electrical network against  the  danger 
of electric  shocks  (2nd  Report of  the MSHC,  page  11,  June  1961); 
Report  on  investigations  into  the protection of underground  electrical 
network  again~dangers arising  from  fires or  from  firedamp  explosions 
(3rd Report  MSHC,  Annex  VII,  November  1966); 
- Report  on  firedamp-proof  electrical  switchgear  for  nominal  voltages 
above  1100  volts  (3rd  Report of  the MSHC,  Annex  VIII,  November  1966); 
- Notes  on  the problem of heat  transmission  in an  insulated  conductor 
(3rd  Report  of  the  MSHC,  Annex  IX,  November  1966); 
- Report  on  characteristics  and  the electrical protection of  power 
feed  cables  for mobile machines  (cutters,  loaders,  etc.)  used  under-
ground  in the  coal mines  of  the  countries  of  the Community  (7th Report 
of  the  MSHC,  Annex  V,  September  1970); 
- Conrrnents  and  recommendations  arising out of  the report adopted  by  the 
Mines  Safety and  Health  Commission  on  20  June  1969  on  the characteristics 
and  electrical protection of  cables  supplying mobile machines  (coal 
cutters,  loading machines  etc.)  used  underground  in coal mines  in the 
Community  countries  (8th Report  of  the  MSHC,  Annex  IX,  June  1971); 
- Policy  statement  on  the deleterious effects of dust-binding processes 
using saline pastes  and  powders  upon  electrical plant underground 
(9th Report  of  the  MSHC,  Annex  IX,  July 1972); 
- Comparison  of  safety provisions  concerning electric trolley locomotives 
underground  and  in particular, possibilities of  reducing  the  incidence 
of  trolley sparks  (9th Report  of  the MSHC,  Annex  X,  July 1972); 
- Report  and  conclusions  on  overvoltages  caused  by  lightning  (9th Report 
of  the  MSHC,  Annex  XI,  July 1972); 
- Report  on  trends  in the use of explosion-proof electrical apparatus  for 
nominal voltages  above  1100 volts;  conclusions  and  recommendations 
(lOth Report  of  the MSHC,  Annex  VIII,  June  1973); 
- Report  and  conclusions  on  Haulage  powered  by  linear motors  (11th Report 
of  the  MSHC,  Annex  IX,  May  1974); 
- Decisions  of  the Mines  Safety and  Health Commission  concerning materials 
to  be  used,  and  specifications for  the  construction of electrical 
apparatus  for use  in mines  which  are liable to be affected by  firedamp; 
- Surface  temperatures  of  caseings  (See  12th Report,  Annex  VIII, 
July  1975) 186 
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- Oil  immersed  contacts  in switchgear  (See  12th Report,  Annex  VIII, 
July 1975) 
- Provisions  for  locking off apparatus  in the opencircuit  condition 
(See  12th Report,  Annex  VIII,  July 1975) 
- Use  of Light Alloys  (See  13th Report,  Annex  IX,  1976)  which will  be 
taken into account  in the preparation of  a  European  Standard  by  the 
CENELEC  committee  (European  Committee  for  Electrotechnical  Standardization). 
G.  HUMAN  FACTORS 
1.  Psychological  and  sociological factors  in mine  safety 
Report  on  the psychological  and  sociological factors  affecting safety 
(3rd  Report  of  the MSHC,  Annex  XII,  November  1966); 
Recommendations  on  the psychological  and  sociological factors  affecting 
safety  (3rd Report  of  the MSHC,  Annex  XIII,  November  1966); 
2.  Effects  of  remuneration methods  on  safety 
Report  on  the  implications of payment  at piece rates for mine  safety 
(4th Report  of  the MSHC,  Annex  III, December  1967); 
Recommendations  as  to principles  to be observed  in view of  the 
possible  influence of  payment  at piece rates  on  safety in coal mines 
(4th Report  of  the MSHC,  Annex  IV,  December  1967). 
3.  Medical  problems 
Report  on pre-entry and  routine medical  examinations  and  recommendations 
(2nd  Report  of  the MSHC,  page  74,  June  1961); 
Colliery medical  services  in the  countries  of  the  Community  and  the 
United  Kingdom  (2nd  Report  of  the MSHC,  Annex  C,  June  1961). 
I.  MECHANIZATION 
Recommendations  concerning  the  equipment  of  locomotives  (1st Report 
of  the MSHC,  April  1959); 
- Recommendations  concerning  the neutralization of  exhaust  gases  from 
diesel  engines  (1st  Report  of  the  MSHC,  April  1959). 
- First Report  on  Safety in the winning  area  (15th Report  of  the  MSHC, 
Annex  VIII,  July 1978). 187 
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L.  COMBUSTIBLE  DUSTS 
- Report  on work  done  on  the neutralization of  combustible dusts  and  dust 
barriers  (7th Report  of the MSHC,  Annex  VIII,  September  1970); 
- Memorandum  on  information necessary for  the examination of  coaldust 
explosions  or  ignitions of  firedamp  in mines  (lOth Report  of  the MSHC, 
Annex  VII,  June  1973); 
- Information Report  on'Dust binding by  means  of  salt pastes,  powders 
and  flakes'  (11th Report  of  the MSHC,  Annex  VI,  May  1974); 
- Information Report  on  'Water  through barriers'  for protection against 
underground  explosions  of  coal-dust  (11th Report of  the MSHC,  Annex 
VII,  May  1974); 
- Report  on  triggered barriers and  recommendations  for their use under-
ground  (11th  Report  of  the MSHC,  Annex  VIII,  May  1974); 
- Recommendation  on  the application of  dust binding by hygroscopic  salts 
as  a  means  of  combatting  coal dust  explosions  (14th Report  of  the MSHC, 
Annex  V,  June  1977); 
- Recommendation  for  the  use  of water  through barriers for  containing 
coal-dust  explosions underground  (15th Report  of  the MSHC,  Annex  VI, 
July 1978). 
M.  HEALTH  PROTECTION 
- Explanatory notes  to  the  recommendation  on  "Fixing of climatic limits" 
(3rd  Report  of  the MSHC,  Annex  X,  November  1966); 
- Recommendation  on  "Fixing of climatic limits"  (3rd Report  of  the MSHC, 
Annex  XI,  November  1966); 
Recommendation  embodying  directives on means  of suppressing dust  con-
centrations  in underground workings  (8th Report  of  the MSHC,  Annex  VI, 
June  1971); 
Recommendation  on  the organization of special  services responsible for 
the  inspection of dust  conditions  in underground  working  68th Report  of 
the  MSHC,  Annex  VII,  June 1971); 
- Statement on  the need  to  reduce  the dust  concentration resulting  from 
the use  of coal-cuttings  and  getting machinery  and  roadway  drivage 
(8th Report  of  the  MSHC,  Annex  VIII,  June  1971); 
- Guidelines  concerning  the  Design and  use  of  Coal  Getting and  Heading 
Machines,  relating to  the  reduction of airborne dust  (11th Report  of 
the  MSHC,  Annex  XI,  May  1974); 
- Examples  of  proven  and  effective methods  of installing and  operating 
water  sprays  on  plough faces  (Annex  to  the  guide  lines concerning  the 
design  and  use  of  coal  getting and  heading machines,  relating to  the 
reduction of  airborne dust,  which were  printed as  Annex  XI  to  the 11th 
Report)  (12th Report  of  the MSHC,  Annex  VII,  July 1975). lho 
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N.  MINE  RESCUE,  FIRES  AND  UNDERGROUND  COMBUSTION 
I.  - Mine  rescue 
1.  Organization of mine  rescue  arrangements 
- Report  on  tour of  central rescue  stations  in the  Community  countries 
and  Great  Britain (First Report  on  the  organization of mine  rescue  services 
1958/59)  (2nd  Report  of  the Mines  Safety  and  Health Commission,  Annex  B, 
June  1961); 
- Second  Report  on  the organization of mine  rescue  services,  1960  (3rd 
Report  of  the  MSHC,  Annex  V a,  November  1966); 
- Third  Report  on  the  organization of mine  rescue  services,  1961  (3rd 
Report  of  the  MSHC,  Annex  VI  a,  November  1966); 
- Fourth Report  on  the organization of mine  rescue  services,  1962  (3rd 
Report  of  the  MSHC,  Annex  VII  a,  November  1966); 
Fifth Report  on  the organization of mine  rescue  services,  1963  and  1964 
(3rd  Report  of  the MSHC,  Annex  VIII  a,  November  1966); 
Sixth Report  on  the  organization of mine  rescue  services,  1965/66  (5th 
Report  of  the  MSHC,  Annex  V,  October  1968); 
- Seventh Report  on  the  organization of mine  rescue  services,  1967/68, 
(7th  Report  of  the  MSHC,  Annex  IV,  September  1970); 
- Recommendations  regarding  the provision of  advice  from foreign  experts 
in the  case of major accidents  (3rd  Report  of  the  MSHC,  Annex  III, 
November  1966); 
- Communication  links between  the  rescue  base  and  the rescue  team  (3rd  Report 
of  the  MSHC  IVm  Annex  IV,  November  1966); 
List of  regulations  and  directives  concerning  the organization of mine 
rescue  services  in the countries of  the  Community  and  the United Kingdom 
(Doc.  3845/1/70;  to  be published  in the  9th Report  of  the MSHC). 
- Ninth  Report  on Mine  Rescue  Services,  Organization,  Personnel,  Apparatus 
available,  and  recent developments  for  rescue work  in irrespirable 
atmospheres,  giving  the position in Member  States of  the  Community  as 
at 31.12.1975  (14th Report  of  the  MSHC,  Annex  VI,  June  1977). 
2.  Rescue  equipment 
- Interim report  on  the  continued  development  of  the CO-filter self-rescuer 
(Doc.  1872/68/1,  lOth October  1968); 
Results  of  the research carried out with financial  assistance  from  the 
Commission  of  the European  Communities  into  the  improvement  of  the 
physiological conditions for  the  wearing  of  breathing apparatus  (8th 
Report  of  the MSHC,  Annex  IV,  June  1971). 189 
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First report  on filter self-rescuers for use  in coal mines  in  the 
European  Community  countries  - Part  I  :  minimum  design requirements 
and  testing procedures  (13th Report  of  the  MSHC,  Annex  X,  1976). 
- The  Use  of Filter Self Rescuers  in European Coal  Mines  Part II. 
Maintenance  and  Training  (14th Report  of  the  MSHC,  Annex  VII,  June  1977). 
3.  Research work  at high  temperatures 
Final report on research into  the  extablishment  of  simple criteria 
for  the  selection of  rescue  team personnel  for  heavy work  in high 
temperatures  (3rd  Report  of  the MSHC,  Annex  IX  a,  November  1966). 
4.  Rescue with boreholes 
- List of  specialists for borehole rescue  work  and  equipment  available  in 
Community  countries  (8th Report  of  the MSHC,  Annex  III,  June  1971, 
revised giving position as  at 1.1.76.  (13th Report  of  the  MSHC, 
Annex  VI,  1976). 
II.  - Fires and  underground  combustion 
1.  Shaft fires at great depth 
- Recommendation  on  the  quipment  having  regard  to  the prevention of 
open fires  (1st Report of  the  MSHC,  April  1959); 
- Fighting of fires  in shafts by bringing  in water  (2nd  Report  of  the 
MSHC,  page  24,  June  1961);  see  also modification contained  in  lOth 
Report  of  MSHC,  Annex  VI,  June  1972. 
- Final report  on  experiments with shaft fires  carried out  by  the 
Experimental  Roadway  Association in Dortmund,  with  the financial  aid 
of  the High Authority,  at Dorstfeld Colliery,  Dortmund  (3rd  Report 
of  the  MSHC,  Annex  III a,  November  1966); 
- Explanatory notes  and  views  of  the Working  Parties on  Underground 
Combustion and Fires  and  Mine  Rescue  Organization,  and  their expert 
sub-committees,  concerning  the final  report of  the Experimental 
Roadway  Association,  Dortmund,  onthe  shaft fire  experiment at Dorstfeld 
Colliery.  (3rd  Report  of  the  MSHC,  Annex  III b,  November  1966). 
- Memorandum  on  the Neutralization of Mine  Fires by  the  Injection of 
Nitrogen  (14th Report  of  the MSHC,  Annex  VIII,  June  1977). 
2.  Fire stoppings  (dams) 
- Sealing-off  of mine  fires  and  underground  combustion by dams  (2nd 
Report  of  the MSHC,  page  51,  June  1961); 
- Report  on trials with  explosion-proof  dams  carried out by  the Experimental 
Roadway  Association  in Dortmund  at the request  of  the  Safety Commission 
and  with financial  aid  of  the High  Authority - Statement  of  policy 
regarding  the erection of  advance  dams  of  plaster as  a  fire fighting 
measure  (3rd  Report  of  the  MSHC,  Annex  I, November  1966); 190 
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- Final Report  on  trials with explosion-proof dams,  carried out  by 
the Experimental  Roadway  Association in Dortmund  with  the  financial 
aid ofthe High Authority  (3rd Report  of  the MSHC,  Annex  I  a, 
November  1966); 
Instructions for  the construction of plaster  stoppings by  the method 
developed  by  the Essen-Kray Main  Rescue  Station  (3rd Report  of  the 
MSHC,  Annex  X a,  November  1966); 
Instructions for  the hydro-mechanical  method  of constructing plaster 
stoppings  developed  from  the Central  rescue  station of the  Saarbergwerke 
AG  (8th Report  of  the MSHC,  Annex  V,  June  1971). 
3.  Fire-resistant fluids 
Report  on  the establishment of criteria for fire-resistant fluids 
for  power  transmission  (Hydraulic fluids)  and  on  the tests  to be 
carried out  for  that purpose  (2nd  Report  of  the  MSHC,  Annex  A, 
June  1971); 
- Second  Report  on  specifications  and  testing conditions relating to 
fire-resistant fluids used  for  power  transmission  (3rd Report  of  the 
MSHC,  Annex  IV  a,  November  1966); 
Third Report  on  specifications and  testing conditions relating to fire-
resistant fluids  for power  transmission  (pamphlet  lOth October  1967); 
- Fourth Report  on  specifications and  testing conditions relating to 
fire-resistant fluids  for  power  transmission  (pamphlet  26th March  1971); 
- Fifth Report  on  specifications and  testing conditions relating to fire-
resistant fluids  for  power  transmission  (pamphlet  November  1974). 
4.  The  reopening of fire areas 
- Report  on  the  opening  of  sealed-off fire areas  and  the  rules applicable 
thereto  (3rd  Report  of the MSHC,  Annex  II, November  1966); 
- Study  on  the  reopening of  sealed-pff fire areas  by  Bergassessor 
a.D.G.  Lehmann  (3rd  Report  of  the  MSHC,  Annex  II a,  November  1970). 
5.  Use  of urethane  foam  for  sealing 
- Opinion on  the use underground  of  polyurethane  foam  in the coal 
mining  industry  (7th Report  of  the MSHC,  Annex  VI,  September  1970). 
6.  Conveyor  belts 
- First report  on  tests and  criteria of  flammability  of  conveyor belts 
with fabric  cores used  in  the coal mines  of  the European Community 
(12th Report  of  the MSHC,  Annex  VI,  July 1975). 191 
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0.  COMMON  STATISTICS  ON  VICTIMS  OF  ACCIDENTS 
- Report  and  Recommendations  on  the preparation of  common  statistics on 
victims of accidents  underground,  in accordance with  Community  Definitions 
(9th Report  of  the MSHC,  Annex  V,  July 1972). 193 
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STATISTICAL TABLES FOR EXTRACTIVE INDUSTRIES OTHER THAN COAL 
Federal Republic of Germany 
Mineral  Mine  quarry  Number  of site  s  Production  Tons  ROM  Persons 
or borehole  where mineral  or of mi-
is worked  neral 
1-- .. 
Coal  Mine  49  89.598.407  t  199.178 
Lignite  Mines  and  44  134-548.543  t  18.905 
quarries 
Petroleum  Borehole  121  5·524.257  t  ( 
Natural gas  Borehole  124  18.845.822  1000  m3  )  6.668 
l  Iron ore  Mine  12  3.034. 368  t  (with  1.541 
H20) 
I 
Lead  (  (  30.733  t  Pb  ( 
Zinc  )  Mine  )  2  111.247  t  Zn  )  1.441  I 
Copper  (  (  1.613  t  Cu  ( 
Bauxite  Quarry  1  221  t  1 
Potash  Mine  11  4-309.863  t  K20  ~-946 
Rock  Salt  Mine  9  7.188.683  t  NaCl  2.326 
Brine  7  4.128. 708  t  NaCl  22 
Slate  28  139-765  t  493 
Ind./foundary  Quarry  7  14.502  t  13 
sand 
Sand  +  grave  1  Quarry  1.411  385.000.000  t  23.127 
262.661 
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Supplementary information. 
Sulphur  Mine  3 
I 
459.847  t  164 
Pyrite  Mine  - 1.000.629  t  979 
l  Graphite  Mine  1  14.026  t  220 
I 
F1uospar  Mine  13  I  64.210  t  214 
Barytes  Mine  5 
I  276.779  t  290 
I 
l 
Feldspar  Mine  13  I  419.976  t  186 
l  Uranium  86  - - !  -
l 
Talc  Quarry  9 
I  8.772  t  26  I  i  i  j 
I  I  Natural stonr  Quarry  1.290  j1ll.lOO.  000  I 
t  34.792 
I  I 
I 
l 
Linestone  Quarry  118  9.900.000  i  t  12.156  j  I 
ar!d 
I 
(+ gypsium 
j  !  i  j 
chalk) 
I  i 
I 
! 
i  I 
j 
I  149.113 
i 
I 
I 
I 
! 
I 
; 
I 
I  !  Tot  a~: 
i 
I  i  rll-774 
I 
I 
I  i 
I 
I 
I 
I 
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France  1977 
Mineral  Mine,  quarry  Number  of site  s  Production  iflons  ROM  Persons 
or borehole  where  mineral  ~r minera 
is worked 
Coal  Mine  27  19.740.000  t  I( 
Quarry  5  1.554.000  t  )  57.629 
) 
Lignite  Mine  1  1.272.000  t  ( 
Quarry  1  1.808.000  t  )  1.633 
Petrolum  Borehole  22  1.037.000  t  I  ( 
Natural gas  Borehole  5  11.139.000  1000  m3  !  ?  I 
Iron ore  Mine  and  68  36.634.000  t  I  6.841  l  I 
quarry  ! 
I 
I 
Lead  4  31.500  I  t  Pb  I  (  I 
Zinc  3  41.800  I 
t  Zn  I  )  644  I 
l 
I ( 
Bauxite  14  2.085.000 
I 
t  722 
Potash  3  1.580.000  t  K20  4-719  I 
Rocksalt  Mine  and borer- 21  5.109.000 
I  t  I  1.010  I  I 
holes 
I 
I 
I 
Marble  not  available  220.000 
I 
t  +  4-000  -
Slate  19  147-500  I 
t  I  2.180 
I 
Ind./founda- I  I 
ry  sands  Quarry  not  available  6.200.000 
I 
t 
I 
915 
I  Sands  and  Quarry  "  232.350.000  I  t  14-753 
gravel 
I 
I  Total:  95-676 
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Supplementary  information 
Uranium  Mine  19  2.236  t  u  1.328 
Wolfram  Mine  1  653  t  ~1[  223 
Gold  Mine  3  1,57  t  Au  180 
Fluospar  Mine  16  269.500  t  Ca  F  603  2 
Barytes  Mine  14  220.000  t  144 
Talc  Mine  1  267.000  t  554 
China clay  14 
Mica  1 
Ochre  4 
Kieselguhr  4 
Phosphates  3  19.300  t 
Andalousite  1  I 
3.032 
+  ? 
Total:  98.708  +  ?? 199 
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1977  and * 1975 
Mineral  Mine,  quarry  ~umber of site  ~ Production  Tons  ROM  Persons 
or borehole  where  mineral  or of Mi-
is worked  neral 
Coal  Mine  l  t  340 
Lignite  Quarry  2  1.871.012  t  663 
Petroleum  Borehole  117  1.122.991  t  (  906 
Natural gas  Borehole  13.736.841  1000  m3  ) 
Iron ore  Mine  3  (  469.984  t  578 
Quarry  l  ) 
I  Bauxite  Quarry  2  34-525  t  5  I 
I 
Lead  (  30.933  t  Pb  ( 
I  Zinc  )  Mine  ll  79-318  t  Zn  )  3.049  I 
I  Copper  (  700  t  Cu  ( 
l Potash  Mine  5  225-493  t  K20  1.392  I 
l 
I  Rocksalt  Quarry  4  3.671.187  t  299  I 
I  Mine  7  i 
i  Volcanic Rocl  Quarry 
1.954-353  t  1-for polishin~ 
l-in block forr  1.296  23.264.753  t  6.136 
I 
Sedimentary  Quarry 
Rock 
- for poli- 4-528.831  t 
l  shing  ! 
- in block  3.623  118.779-287  t  20.885 
form 
Slate*  Quarry  132  99.840  t  491 
I  Ind./founda- Quarry  115  4-528.831  t  594 
I ry  sands * 
Sands  and  grc - Quarry  2.902  125.838.910  t  8.783 
vel 
Total  ~4-121 
------·--- ..  .  j  j 200 
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Supplementary information 
Pyrite  Mine  3  863.085  t  to  38%~  854  28/aE e 
Manganese  Mine  1  9-314  t  12 
Sulphour  Mine  13  638.068  t  to  17%~  1.899 
Anhydrite  Quarry  12  45-711  t  132 
Asbestos  Mine  2  149-327  t  329 
Barytes  Mine  14  136.369  t  440 
Feldspar  Mine  9  213.593  t  103 
Fluorspar  Quarry  j 
Mine  9  186.449  t  1.008 
Graphite  Mine  1  3.819  t  15 
tMarl  Mine  4  9-975.119  t  327 
Quarry  23 
Pitch,  Tar  e  c  Mine  2  77.298  t  34 
Quarry  2 
Oil bearing  Mine  1  64.924  t  to  6%  17 
Bitumineous  Quarry  1  oil 
rock 
Aluminium  si- Mine  3  662.299  t  201 
licates  Quarry  38 
Talc/steatite  Mine  15  162.437  t  446 
Mercurio ores  Mine  6  142.845  t  941 
Antimony  ores  Quarry  1  1-951  t  66 
Celestine  Quarry  1  196  t  1 
Watervapour  Borehole  12  30.078.443  t  188 
Clay *  Quarry  132  37.098.136  t  2.889 
Pear  Quarry  7  26.430  t  16 
9-918 
Total:  - 54-039 201 
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Belgium  1977 
Mineral  Mine,  quarry  Number  of sites Production  Tons  ROM  Persons 
or borehole  where  mineral  or of mi 
is worked  neral 
Coal  Mine  10  7.068.041  t  23.519 
Iron ore  Quarry  l  46.500  t  20 
Marble  Mine  1  3-053  3  m  162  Quarry  9  176.381  m 2(20mm 
Slate  Mine  4  c•  ?  Quarry  6  C* 
Sand  and  Quarry  356  22.471.298  t  2.398 
gravel 
26.099 
Sup._p 1  ement ary  information 
Calks  tone  Quarry  51  29.084.289  t  905 
Porphyrite  Quarry  4  5-726.141  t  800 
Roadstone  Quarry  30  1.334.626  t 
Gypsum  Quarry  95  2.522.148  t 
Dolomite  Quarry  12  2.695.883  t  4.184 
Chert  Quarry  7  2.237  t 
Quartz and  Quarry  6  283.7  44  t 
quartzite 
Carbonates  Quarry  16  4.200.000  t  3-450 
(x) 
Clay  Quarry  136  5-200.000  t  5.630 
(x) 
14.969 
Total:  4l.o68 
+  ? 
(x)  =estimation  (C)*= not  available  (confidential). 202 
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Luxemburg  1976 
Mineral  Mine,  quarry  Number  of sit  ~s Production  Tons  ROM  Persons 
or borehole  where  mineral  or of min ~-
is worked  ral 
Iro·n  ore  Mine  2  1.117.834  t  127fond 
Quarry  4  96<iJ.821  t  53~urf. 
c.o~ 
Slate  Mine  1  1.743.000 +  p~eces + 
5·906 +  575  m  +  t  79 
Foundary  sane  Quarry  1.500  t  ? 
Sand  and  gra- Quarry  936.226  t  ? 
vel 
I  738 
SupQlementary information 
Building sto- Quarry  7.292  m3 
nes 
Stone for cru- Quarry  776.271  t 
shing 
m3  +  m3  Sized  stone  Quarry  102  +  515  ? 
Plaster  Quarry  1.650  t 
28.321  2 
+  m 
Tot  a  738 
+  es  imation  -t  400  -203 
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Ireland  1977 
!Mineral  ~ine, quarry 
or borehole 
Number  of  sit~s Production  Tons  ROM  Persons 
where  mineral  or of mi-
is worked  neral 
Coal  Mine  7  ( 1 in maint  e- 58-938  rt  (ROM) 
Quarry  nance)  2  10.243  ~ 
Lead  Mine 
) 
3  62.190  ~  cone* 
Zinc  217.960  ~  cone* 
Copper  and  Mine  1  18.125  ~  cone* 
pyrites  47-511  ~  cone* 
~arble and  cal  ~- Quarry  87  not avai.  -
stone 
Sand  and gravel  Quarry  377  not avai.  -
SupplementarJJ  information 
Barytes  ~ry  i  3~!~4!  t 
Gypsum  Mine  2  342.131  t 
Other rocks  Quarry  122  not  avai.  -
~otal 
*  t  ROM  Lead  md  zinc = 2.1 M-·648 
Copper- and pyrite = 743.019 
3o8 
10 
( 
)1.587 
( 
(  210 
) 
884 
863 
3.862 
1~ 
67 
895 
1.042 
4-9o4 204 
STATISTICAL TABLES FOR EXTRACTNE INDUSTRIES OTHER THAN COAL 
United Kingdom  1977 
--
Mineral  Mine,  quarry  Number  of sit  ~s Production  Tons  RON  Persons 
or borehole  where  mineral  or of mh-
is worked  neral 
Coal  Mine  231  105-400.000  t  252.600 
Quarry  173  12.900.000  t  7-877 
Petroleum  Borehole  37.800.000  t 
Natural gas  Borehole  40.200.000  1.000 m3 
Iron ore  Mine  2  123.000  t  220 
Quarry  11  4.002.000  t  252 
Lead  Mine  29  270.000  t  520 
Zinc-Copper  Mine  9  9-400  t  1.416 
+ As,  Sn,  Wo 
I 
I 
Potash  Mine  1  800.000  t  570 
Rocksalt  Mine  1  601.000  t  223 
Slate  Mine  7  18.000* I  t  237 
Quarry  45  280.000*  t  576 
Sand  and  Quarry  1.395  92.060.000  t  11.747 
gravel 
276.238 205 
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~lementary information 
Line  stone  IMine  6  1  526.000  I: 
91 
'Quarry  489  81.430.000  12.477 
I 
I 
Clay  shale  Mine  l  560.000  It  20 
Quarry  230 
I 
.1.813  ,  23. 59o. 000  !t 
l  I 
!1.112  Chalk  and  cher  Quarry  26  1 15. 57o.ooo  !t 
I  I 
! 26.050.000 
!  I  Igneous  rock  Quarry  303  !t  !5-549 
i  I  I 
Sandstone  Mine  4 
i  404.000  It  I  38 
I 
j 
I 
Quarry  241  8.490.000  !t  11.974  ! 
l 
lt 
I 
Clay  Mine  31 
j  247.000  i  462  ! 
jt  Quarry  157  i  5.880.000  14.095 
Calc  spare 
j  Mine  3  I 
15.750  !t  i  41  i  ! 
I 
!  !  I 
; 
f 
Gypswn  and  l  Mine  12  i  3.300.000  it 
I 
692  I  i  !  anhydrite  i  I  i 
I 
i 
I  i 
I 
I 
I 
I 
I 
! 
128.364 
I  i 
I  l 
I 
I 
I 
Total:  304.602 206 
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Netherlands  1977 
Mineral  Mine,  quarry  !Number  of site  • Production  !Tons  ROM  Persons 
pr borehole  ~here mineral  or of mi-
is worked  ~eral 
Petroleum  Borehole  1  1.)81.587  t  3.780  Natural gas  Borehole  6  100.560.600  1000  m 3 
Rocksalt  Borehole  1  3.0~7.634  t  59 
Marl  Quarry  3  3.075·916  t  99 
Silicous line- Quarry  1  195.000  t  5 
stone 
Sand  Quarry  - 25.632.000  t  ? 
Gravel  Quarry  - 8.286.000  t  ? 
3·938 
+  ? 
Danemark  1977 
Mineral  Mine,  quarry  umber  of siteE  Production  Tons  ROM  Persons 
or borehole  where  mineral  or of mi-
is worked  neral 
Petroleum  Borehole  1  514.200  t  ? 
~~  Mine  1  1~:888  ~  cone.  319  cone. 
Rocksalt  Borehole  1  313.717  t  ? 
Sand  and  Quarry  792  22.916.852  m3  ? 
gravel 
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The  15th Report of the Mines Safety and  Health Commission provides an outline of 
its work in  1977 and of the activities of its 11  Working Parties and  11  Committees 
of Experts in  relation to the coalmining industry and to the other mineral-extracting 
industries, with particular reference to the prevention of blowouts during offshore oil 
and  gas  exploration  and  production. 
It also contains a brief summary of the Congress organized to mark the 20th anni-
versary  of  the  foundation  of  the  MSHC,  with  an  account  of its  activities,  the 
problems  to  be  solved  and  those  to  be  anticipated  from  the  application  of the 
technology of the future. 
There  follows a collection of such economic and social statistics as  are  at present 
available on the  extractive industries other than coal-mining in the Community of 
Nine.  Detailed  accident  statistics  for  coal-mines,  harmonized  for  the  Nine,  are 
provided together with  a  commentary. 
The annexes include not only the terms of reference of the MSHC and its Working 
Parties and a bibliography of studies published, but also the proposals by the MSHC 
to the  Governments on  water barriers, strata  reinforcement and  mechanization of 
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